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WATER    DEPARTMENT. 


REPORT 


OF     THE 


SUPERINTENDENT  OF  WATER  WORKS. 


To  the  City  Council  of  the  City  of  Burlington : 

Gentlemen  : 

The  following  is  a  statement  of  the 
receipts  and  disbnrsements  of  the  Burlington  City  Water 
Works  from  January  1,  to  December  31,  1885. 

RECEIPTS. 

From  O.  D.  Weller,  City  Treasurer $19,663.28 

DISBURSEMENTS — CONSTRUCTION. 

Service  pipes  and  fittings t    513.73 

Labor  on  services 490.76 

Cast  iron  pipe,  oakum  and  lead 2,011.02 

Labor  laying  mains 1,070.79 

Gates 177.42 

Gate  and  cut-off  boxes 177.31 

Repair  of  tools 20.20 

$  4,461.23 
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CURRENT. 

Payrolls $1,154.62 

Materials  for  management  and  repairs..  291.00 

Office  expenses 100.40 

Printing,  advertising  and  postage 61.23 

Superintendent's  salary 1,000.00 

Horse-keeping,  shoeing  and  repairs 228.35 

Filling  wash-outs 56.78 

Gate  and  cu  t-off  boxes 400.33 

Kepuir  of  livdrants 48.34 

New  M agon  and  harness :_.  100.00 

New  safe  for  office 113.50 

Repair  of  tools 32.58 

Lowering  and  protecting  services  from 

frost 936.17 

incidcntaLs 48.40 

fPipe 2,150.71 

I  Labor 1,574.25 

Replacing  cement  pipe<  Lead,    oakum 

I      and  wood.- .  225.78 

[Gates 266.83 

$  8,789.27 

PUMPIKG. 

Payrolls-. 1,968.71 

Supplies 286.56 

Fuel 2,626.14 

Repairs  to  machinery 91.04 

Repairs  to  buildings,  &c 18.92 

Rent  of  ground 1 50. 00 

Boiler  insurance 90.00 

Kepairs  to  motor 206.89 

Incidentals 10.70 

1  5,448.96 

METERS. 

Meters. 891.93 

Bepairs,  setting  and  freight 71.89 

. $      963.82 
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RECAPITULATION. 

Constmction 14,461.23 

Current 8,789.27 

Pamping 5,448.96 

Meters 963.82 

$19,663.28 


We  hereby  certify  that  we  have  examined  the  vonchers 
and  accounts  of  the  Superintendent  of  Water  Works  from 
January  1  to  December  31,  1885,  and  find  the  same  correct. 

MICAH  H.  STONE,       ) 

GEO.  W.   BEOKWITH,  [  Auditors. 

D.  A.  BRODIE,  ) 

WATER    PUxMPED. 

1885.  GALLONS. 

January 14,486,025 

February 19,231,650 

March 17,481,775 

April 15,879,150 

May •. 19,657,925 

June 21,339,800 

July 19,455,075 

August 19,066.075 

September 17,770,000 

October 16,064,525 

November 13,864,075 

December 14,730,250 

Total  water  pumped  1885 209,026,325 

''        *'  ''        1884 -218,119,850 

Decrease  in  1885 -     9,093,525 

This  is  the  smallest  amount  pumped  in  the  last  six 
years. 

Average  daily  consumption,  1884 595,955 

1885 572,674 
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SERVICES. 

There  have  been  added  110  services  of  the  following 

sizes  : 

3 4    inch  pipe. 

2 3  *' 

1 H     " 

1 li  " 

8 1  '* 

4 i       ** 

91 i       " 

Five  services  have  been  discontinued,  four  of  which  are 
replaced  by  four  of  the  above. 

Twenty  services  on  Pine  street  were  disconnected  from 
the  cement  pipe  and  attached  to  the  8  inch  iron  pipe. 

MAINS. 

New  mains  of  four  inch  cast  iron  pipe  have  been  laid 

in  the  following  streets  : 

Maple  street,  westerly  from  Prospect  to  Summit 

street 423  feet. 

Summit  street,  southerly  from  Maple  street  to 

hydrant 25     ** 

Mansfield    avenue,    northerly  from   Colchester 

avenue  to  Loomis  street 1,045     *^ 

Blodgett  street,  northerly  from  Strong  street  to 

Ward  street 335     ** 

Interval  avenue,  northerly  from  Archibald  street 

to  North  Bend  street 1,169     *' 

North  Bend  street,  westerly  from  Interval  ave- 
nue to  pipe  laid  in  1884 1,138     *' 

Strong  street,   continued   westerly,  connecting 

with  North  avenue  pipe 20     ** 

Crowley  street,  easterly  from  North  avenue 300     " 

Union  street,  northerly  from  College  street,  con- 
nected with  10  inch  cement  main  by  24 
ft.  1  inch  pipe 228     ** 

Total  length  of  new  mains 4,683  feet. 
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The  cement  pipe  in  the  following  streets  has  been  re- 
placed this  season — 

WITH   6    INCH    CAST   IRON   PIPE. 

Champlain street,  southerly  from  Maple  street..      723  feet. 
Maple  street,  easterly  from  Champlain  street  to 

St.  Paul  street 844    '' 

Champlain  street,  southerly  from  Bank  street..      204    ** 
St.  Paul  street,  southerly  from  Maple  street  to 

Sprucestreet 1,296    " 

Spruce  street,  easterly  from  St.  Paul  street 48     *' 

Spruce  street,  westerly  from  Union  street 20     ** 

South  Union  street,  southerly  from  a  point  165 

feet  north  of    Spruce  street  to  Howard 

street 1,327    " 

WITH   4   INCH    CAST    IRON    PIPE. 

Adams  street,  easterly  from  St.  Paul  street 43     '* 

King  street,  easterly  from  St.  Paul  to  Church 

street 400    ** 


Total  length  of  cement  pipe  replaced 4,905  feet. 


TABLE  OF  PIPE  NOW  IN  USE. 


Size 

10 

8 

6 

5 

4 

8 

2 

I^IJ^ 

1 

% 

K 

Total. 

Cement.. 

7262 

7848 

10781 

12272 

250457564 

21808 

... 

100,905 

Iron 

9071 

14626 

2600 

1346 

900 

1 
2401260 

1205 

785 

50,612 

Total  feet  pipe 151,571 

Total  miles  pipe 28. 7 
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HYDRANTS. 

The  following  hydrants  have  been  removed  this  season  : 

LOCATION.  KIND. 

Champlain  street,   south  end,  under  lumber 

shed 1  Nichols  Post. 

Champlain  street  at  gate  to  marble  mill 1  *'  Branch 

Champlain  and  Maple,  f.  e.  corner.... 1  **  " 

St.  Paul  and  Maple,  n.  w.  corner 1  **  *' 

St.  Paul  and  Spruce,  n.  e.  corner 1  **  " 

Union  and  Howard,  n.  w.  corner 1  *'  ** 

Church,  at  King,  east  side 1  "  Post. 

Total  removed 7 

The  hydrants  set  this  season  are  located  as  follows  : 

Summit  and  Maple,  s.  w.  corner 1  Lang  Post. 

Mansfield  Ave.  and  Loomis  St.  s.  w.  corner.  1       *'  " 

Champlain  street,  west  side,  opposite  Bobbin 

Shop 1       ''  '' 

Champlain  street,  west  side,  opposite  yard  to 

Marble  Mill 1       ** 

Champlain  and  Maple,  s.  w.  corner 1       '*  '* 

St.  Paul  and  Maple,  s.  w.  corner 1  Nichols     ** 

St.  Paul,  west  side  at  Adams I  Lang         ** 

St.  Paul  and  Spruce,  n.  e.  corner 1     **  " 

Union  and  Howard,  n.  w.  corner 1     **  ** 

Church  and  King,  n.  w.  corner. 1  Nichols     ** 

Total  set 10 

The   number   of  private  hydrants  mentioned  in    last 
report  should  have   been  21,  one   of  which    was  removed 

this  season,  making  the  present  number 20 

Public   hydrants   138,   with    six   removed   and  ten 

added _ 142 

Total  hvdrants  in  use 162 
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GATES. 

The  following  gates   on  old   cement  pipe  have  been 
removed : 

Champlain^  opposite  Marble  Mill 1 4  inch. 

Maple,   at  Gbaroplain 2 3 

Maple,  at  Pine 2 3 

Pine,  at  Maple 1 6 

St.  Paul  at  Adams 1 4 

Adams,  at  St.  Paul 1 4 

Spruce,  at  St.  Paul 1 4 

Spruce,  at  Union 2 4 

Union,  150  feet  south  of  Spruce 1 4 

Total  removed 12 


The  following  gates  have  been  set  this  season  : 

Maple  at  Prospect 1 4 

Mansfield  avenue  at  Colchester  avenue 1 4 

Maple  at  west  line  Ghamplain 1 6 

Maple  at  east  lino  Champlain ?-..! 6 

Maple  at  west  line  Pine 1 6 

Maple  at  east  line  Pine I 6 

Maple  at  west  line  St.  Paul 1 6 

St.  Paul  at  north  line  Adams 1 6 

St.  Paul  at  south  line  Adams 1 6 

St.  Paul  at  north  line  Spruce 1 6 

Adams  at  cast  line  St.  Paul 1 4 

Spruce  at  east  line  St.  Paul 1 6 

Spruce  at  west  line  Union 1 6 

Union  165  feet  north  of  Spruce 1 4 

Union  at  north  line  Spruce 1 6 

Union  at  south  line  Spruce 1 6 

Union  at  north  line  proposed  street,  north  of  Adams 

school 1 6 


inch. 


Digitized  by 


Google 


Ifl 


WAtfek    f)Ei>AfttMEtJf. 


Union  at  south  line  of  do 

Union  at  north  line  Howard 

King  at  east  line  St.  Paul... 

King  at  west  line  Church 

Crowley  at  east  line  North  avenue 

Strong  at  east  line  North  avenue 

Blodgett  at  north  line  Strong 

Interval  avenue  at  north  line  Archibald . . 
North  lumber  yard,  opposite  Oil  Tanks. 

Union  at  St.  Paul 

Pine  at  B.,  W.,  D.  &  Co. 's  Mill 


..  6 
..  6 
.-  4 
.  4 
..  4 
.-  4 
.1  4 
..  4 
..  6 
..  4 
..  8 


inch. 


Total  added 28 


TABLE  OP  GATES   NOW   IN   USE. 


Size. 


10 


14,13 


61  I  4  |3l2 


39:5 


11133  53I4 


HH 


I'l 


2\3 


Total. 


251 


CURRENT. 

The  repairs  made  during  the  year  have  been  as  follows  : 

On  cement  pipe 31  breaks. 

"  4leaks. 

*'  Ipickhole. 

**  4  breaks. 

•'  eieaks. 

Hydrants  broken  off  by  frost 2 

i<  it  ^ 

Gates  **       1 

The  unusual  number  of  breaks  and  leaks  are  accounted 
for  in  part  by  the  severity  of  last  winter.  The  mains  in 
some  streets  and  very  many  service  pipes  remained  frozen 
for  three  to  four  months.      To  avoid  this  trouble  in  the 


iron 


service 
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fnture  250  services  and  5  hydrant  branches  have  been  low- 
ered, and  protected  from  frost,  by  boards  and  shavings. 
There  have  been  set  this  season  144  iron  stop  boxes,  37  iron 
gate  boxes,  152  wooden  stop  boxes,  4  wooden  hydrant  boxes. 

PUMPING. 

The  amount  of  water  pumped  is  the  smallest  in  the 
last  six  years,  although  we  have  added  408  service  and  gained 
2,000  in  population  in  that  time.  This  can  be  accounted 
for  partially,  by  the  number  of  frozen  services  last  winter, 
and  the  frequent  rains  during  the  summer,  but  is  largely 
owing  to  the  use  of  meters  and  the  care  taken  in  preventing 
the  reservoir  from  overflowing. 

Shavings  have  been  used  for  fuel  ten  months,  and  the 
pumps  have  been  run  nights  for  six  and  a  half  months,  and 
during  the  hot  months  seven  nights  per  week,  to  prevent,  as 
far  as  possible,  the  alternate  wetting  and  drying  of  the  reser- 
voir slopes. 

The  pumping  station  is  about  in  the  same  condition  as 
previously  reported,  and  it  will  be  a  nwitter  of  regret  if  some- 
thing is  not  done  in  the  near  future  to  make  its  appearance 
and  surroundings  more  creditable  to  the  city. 

METERS. 

There  are  in  use  at  present  239  meters,  again  of  thirtj- 
two  over  last  year.  Of  this  number  190  are  owned  by  in- 
dividuals, and  49are  the  property  of  the  city.  The  amount 
of  water  registered  by  these  meters  has  been  28,622,599  gal- 
lons, the  bills  for  which  amount  to  $6,672.17.  About  14j^ 
of  the  water  pumped  is  used  through  meters,  yielding  23^ 
of  the  total  amount  collected. 

The  use  of  meters  is  each  year  increasing  among  the 
best  managed  water  departments  in  this  country,  and  the 
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opinion  is  gaining  ground  that  the  fairest  and  most  equitable 
way  of  selling  water  is  obtained  by  their  use. 

RECOMMENDATIONS. 

I  would  earnestly  recommend  a  liberal  appropriation 
toward  replacing  the  cement  pipe  in  the  lower  parts  of  the 
city.  Streets  haye  been  torn  up,  sewers  demolished,  and 
the  cellars  to  several  liouses  have  been  filled  with  water 
and  mud  during  the  year,  by  the  bursting  of  these  pipes, 
until  no  one  can  feel  secure  from  similar  annoyance,  if  they 
are  so  unfortunate  as  to  live  on  a  street  in  which  there  is  a 
cement  water  pipe. 

The  past  season  six  inch  pipe  has  been  substituted 
mostly  for  three  and  four  inch  cement  pipe,  but  when  the 
mains  in  the  north  part  of  the  city  are  replaced,  pipes  of 
much  larger  size  should  be  used,  in  order  to  obtain  effective 
fire  pressure. 

That  there  may  be  some  system  about  this  work,  a  plan 
should  be  adopted  regulating  the  sizes  of  pipes  to  be  substi- 
tuted in  the  various  streets. 

The  criticism  is  frequently  made  that  the  affairs  of  the 
Water  Department  do  not  get  the  attention  they  should 
from  the  Water  Committee,  owing  to  the  large  amount  of 
other  business  coming  before  the  Board  of  Aldermen,  which 
is  enough  to  demand  what  time  and  attention  they  can  spare 
from  their  private  business.  Most  water  departments  are 
managed  by  three  or  more  Water  Commissioners,  the  term 
of  office  of  one  only  expiring  each  year.  This  could  be 
accomplished  here  by  a  charter  amendment,  and  the  affairs 
of  the  department  would  then  be  kept  in  experienced  hands, 
familiar  with  its  needs  and  aims,  and  not  frequently  en- 
trusted to  three  inexperienced  men,  who  are  so  fortunate  as 
to  be  elected  Aldermen,  for  the  first  time. 
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The  followiug  statistics  suggested  by  the  New  England 
Water  Works  Association  are  appended  as  part  of  this  report. 

Respeclfallj  submitted, 

F.  H.  PARKER, 

Superintendent. 


Summary   of  Statistics 

0veanm>    bt   the 

NEW  ENGLAND  WATER  WORKS  ASSOCIATION. 


Burlington  City  Water  Works, 

Burlington,  Chittenden  County,  Vermont. 

Population  by  city  census  of  1885,  13,357. 

Works  constructed  ]  867-8. 

Owned  by  City. 

Source  of  supply,  Lake  Charaplain. 

Mode  of  supply, — pumping. 

PUMPING. 

1.     Builders  of  pumping  machinery,. .H.  R.  Worthington. 

(a.  Anthracite.  ^ 
c.  Grate, 
rf.  Pittston. 
of  fuel.         I  e.  $4.05. 

y  g.  Mill  shavings  $30  per  week  j.45  weeks. 

6.  Total  pumpage  for  year,  209,026,325  gallons. 

7.  Average  static   head  against  which  pumps  work,  289 

feet. 

8.  Average  dynamic  bead  against  which  pumps  work, 

316  feet. 


7  weeks. 
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Cost  of  pumping  figured  on  pumping  station  expefise, 

15,448.96. 

11.     Per  million  gallons  raised  against  dynamic  head  into 
reservoir,  126.07 

1!^.     Per  million  gallons  raised  one  foot  high  (dynamic),     ^ 
to.  0824. 

Cost  of  pumping  figured  on  total  maintenancey 
•28,932.23. 

13.  Per  million  gallons  raised  against  dynamic  head  into 

Reservoir,  $138.41. 

14.  Per  million  gallons  raised  one  foot  high  (dynamic), 

$0,438. 


FINANCIAL. 


Receipts. 

Division  I. 


MalnteDance. 


Expenditures. 


From  Consumers  : 

A.  Water  rates,  domestic .  |;$»4  847  271 

B.  **  **    manufnVi     2»487.W| 


C.  Net  receipts  for  water.    96  884.821 

D.  Misc.,  coal  and  grass,.   1      797.«7 

K.    Total     ,$27,682.09, 

From  Public  Funds 

F.    HjrdranU 1.800  on 

O  F^t'nsAparks  76.00 
H.  Watering  troughs  260  00 
1.    Public  buildings.    124.00     1^49001 


A  A.    Management  and  repsirs. 

BB.    Interest  on  bonds 

CC.    Total  maintenance  for  y*r. 
DD.  Balance— to  City  Treasury. 


K.  Gross K'o'pts all gource8:|?29,<Hl.0tf 


BE.    Total. 


?i4,288  28 
14,69400 
28  932  28 

848.86 


$29,281.09 


Division  II. 
From  fixed  rates 


1m. 


Domestic 119,876.86 

Manufacturing 285.79 


N 120,162.65 

^  ^         ,         (0.   Domestic $4,470.41 

From  meter  rates:    ]p    Manufacturing 2:20i:76 


Q 16,672.17 
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CONSTRUCTION. 

B.  From  balance  of  prerious  year,  $1,700.58  FF.  ExtensloD  maina,  $8«800.00 
T.  '*  appropriation  from  tax  levy,  2,896.04  GO.  **  senrloes,  1101J28 
U.     •*     pipe  and  labor, 86461 

V.    Tbtal «,«1.28    KK.  Total $4,461.» 

W.    Net  cost  of  works  to  date $511,340.13 

*X  Bonded  debt  at  date 244,900.00 

fY.   Value  sinking  fund  at  this  date..  89,404.93 

Z.  Rate  of  interest  6^. 

*    $150,000  to  be  refunded  in  1886. 
t    Toward  paying  total  bonded  debt 

of  City  of $489,900.00. 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  13.357. 

2.  *'  "  on   lines  of  pipe  at  date, 
13,000. 

3.  Estimated  population  supplied  at  date,  12,700. 

4.  Total  number  gallons  consumed  for  year,  209,026,325. 

5.  Passed  through  domestic  meters,  16,885,023  or  8.75^. 

6.  Passed  through  manufacturing  meters,  11,737,576,  or 

5.6j^. 

7.  Average  daily  consumption,  572,674  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  42.8. 

9.  Gallons  per  day  to  each  consumer,  45. 
10.  Gallons  per  day  to  each  tap,  267, 
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DISTRIBUTION. 


MAINS. 

1.  Kind  of  pipe  cement  lined,  cut  iron, 

wrought  iron, 

2.  Size,  from  H  Inch  to  10  inches. 
8.    Extended  9,588  feet, 

4.  Discontinued,  4.905  feet. 

5.  Total  now  in  use  88.7  miles, 

6.  Cost  of  repairs  per  mile,  $86. 

7.  Number  of  leaks  per  mile,  1.6. 

8.  Small  distribution  pipes,  less 

than  4  inches,  total  length,  80,449  feet. 

9.  Hydrants  added,  S. 

10.  Number  row  in  use.  162. 

11.  Stop  Kates  added,  28. 
1*2.  Number  now  in  use,  251. 

13.  Small  slop  gates,  less  than 

4  Inches,  total  67, 

14.  Number  of  blow-off  gates,  4. 

15     Range  of  pressure  on  mains  at  centre  for 
day  acd  right,  70  to  85  lbs. 


SERVICES. 

16.  galvanized  iron,  lead. 

17.  from  H  inch  to  4  inches. 

18.  2.889  feet. 

19.  148  feet. 
20-  11.8  mUes. 

21.  Serrice  taps  added,  110. 

22.  Number  now  in  use,  2145. 
28.  Average  lengt.h   of  ser 

vice,  29  feet. 

24.  Average     co^t   of    ser- 

vice S10.6H. 

25.  Meters  added,  82. 

26.  Number  now  in  U9e,  289. 

a.  domestic,  208. 

b.  manufacturing,  86. 

27.  Motors  and  elevators 

added,  1. 

28.  Number  now  in  use .  5. 
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R  E  P  O.  R  T . 

To  the  City  Council: 
Gentlemen  : 

The  Water  Committee  of  the  City  of  Burlington 
respectfully  report  upon  the  City  Water  supply  and  other 
matters  connected  therewith,  which  have  been  referred  to 
us,  as  herein  stated,  with  historic  details,  as  follows. 

That  in  January,  1884,  the  City  Health  Officer  alluding 
to  this  subject  made  this  statement.  ''First  in  the  list  of 
improvements  by  which  the  public  health  would  unquestion- 
ably be  benefited,  is  the  extension  of  the  water  main  to  some 
point  outside  the  breakwater.  The  present  water  supply  is 
drawn  from  a  point  north  of  all  the  sewors  and  close  to  the 
docks  where  it  is  contaminated  by  the  sewage  which  our 
strong  south  winds  constantly  sweep  along  in  that  direction, 
and  by  the  filth  from  the  docks.  Nine  years  ago  a  chemical 
analysis  of  water  taken  from  near  the  mouth  of  the  main 
pipe  was  made  by  the  professor  of  chemistry  of  the  Univer- 
sity of  Vermont  at  the  request  of  the  Health  Officer.  The 
analysis  showed  the  presence  of  a  grain  of  organic  matter  in 
a  gallon  of  the  surface  water,  and  twelve  grains  in  a  gallon 
of  water  taken  from  near  the  bottom.  This  amount  of 
organic  impurity,  which  is  sufficient  to  render  the  water  dan- 
gerous for  drinking  purposes,  has  since  then  undoubtedly 
increased  rather  thnn  diminished,  with  the  construction  of 
new  sewers  and  consequent  increase  in  the  volume  of  sewage. 
It  can  hardly  be  doubted  that  much  of  thediarrhojal  trouble 
8Q  common  in  Burlington,  is  due  to  the  condition  of  the 
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City  water  supply.  To  extend  the  water  main  beyond  the 
breakwater  would  be  to  take  it  beyond  the  reach  of  contam- 
ination and  give  our  citizens  a  supply  of  pure  water". 

The  Mayor  in  his  message  in  April,  1884,  called  special 
attention  to  the  statement  of  the  Health  Officer  and  expressed 
the  hope  that  the  Board  would  take  the  matter  into  consid- 
eration. 

So  much  of  the  Mayor's  message  as  related  to  the  Water 
Department  was  referred  to  the  Committee  on  the  Water 
Department  at  a  meeting  of  the  Board  of  Aldermen  held  on 
the  12th  day  of  May,  1884. 

The  attention  of  the  public  had  before  this  on  various 
occasions  been  called  to  the  character  of  the  water  supply, 
and  in  view  of  this,  the  Committee  when  they  came  to  con- 
sider the  matter  deemed  it  wise  to  recommend  a  thorough 
examination  and  investigation  of  the  whole  question  of  our 
City  water  supply,  and  they  accordingly  reported  to  the 
Board  June  9,  1884,  substantially  as  follows — as  a  prelimin- 
ary report  on  which  the  Board  could  take  such  action  as 
should  seem  advisable,  viz.  "That  we  had  carefully  con- 
sidered the  same  (the  Mayor's  suggestions  as  to  the  exten- 
sion of  the  mains  for  the  water  supply)  and  find  the  follow- 
ing facts.  That  though  there  is  a  general  sentiment  in  the 
City  that  the  water  taken  from  the  breakwater  would  be 
better  than  that  taken  from  the  present  pumping  station, 
there  is  no  proof  that  such  would  bo  the  result.  That  this 
sentiment  may  have  been  fostered  by  items  from  time  to 
time  in  the  press  of  the  City,  and  by  private  discussion  on 
the  part  of  persons  possibly  interested  in  bringing  about  a 
contract  for  such  extension  and  expenditure.  Before  any 
such  considerable  expenditure  is  made  we  would  advise  care- 
ful analysis  to  be  procured  of  several  specimens  of  water 
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taken  from  the  respective  points  during  both  summer  and 
winter  months.  The  expense  of  such  analysis  is  compara- 
tively small.  We  recommend  then  that  the  chairman  be 
aathorized  to  procnre  such  specimens  and  analysis,  the 
chemist  not  to  be  made  aware  of  the  location  from  which 
the  specimens  are  taken,  etc.  After  such  scientific  tests 
have  been  made,  if  the  drinking  quality  of  the  water  from 
the  proposed  station  shall  be  found  to  be  materially  better 
than  that  from  the  present  station,  there  would  probably  be 
no  objection  from  any  source  against  the  proper  expenditure 
for  such  extensions  of  the  mains. 

*'  Pending  such  scientific  tests,  it  is  proper  to  say  there 
are  those  who  doubt  that  there  would  be  any  improvement 
made  by  the  expenditure,  and  for  these  reasons.  The  motion 
or  tendency  of  the  water  through  the  lake  is  to  thjs  north, 
and  that  though  this  is  so,  the  general  tendency  of  the  water 
past  the  pumping  station  at  the  depth  from  which  the  water 
is  taken  is  southerly,  even  against  a  moderate  south  wind. 
Fishermen  along  the  shore  near  the  station,  and  others  have 
noticed  that  their  lines  at  the  bottom  would  float  south  of 
the  place  where  they  were  thrown  in,  while  at  the  top  they 
would  tend  north  in  south  wind.  The  pumping  station  in 
fact  was  selected  in  part  by  reason  of  this  known  tendency. 
In  one  of  the  reports  made  before  the  location  of  the  pump 
house  was  decided  upon,  or  rather  before  it  was  decided  whe- 
ther we  should  get  our  water  supply  from  the  lake  or  from  the 
Winooski  river,  we  find  the  following  statement, — it  is  Mc- 
Alpine's  report, — '  It  is  said  that  the  drift  both  at  the  surface 
and  along  the  bottom  of  the  lake  near  the  shore  in  front  of  the 
City  is  almost  always  southerly,  and  this  ha8  determined  the 
location  of  the  works  at  the  north  end  of  the  City.'  The  main 
lake  current  is  from  south  to  north,  and  that  portion  of  it 
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flowing  east  of  Juniper,  strikes  against  Rock  point,  and  is 
turned  back  and  eddies  back  inside  the  bay  past  the  pump- 
ing station,  and  when  the  south  wind  is  strongest  the  under- 
current thus  eddying  back  is  stronger  than  when  we  have  a 
north  wind.  The  sewage  of  the  City  passes  into  the  lake 
principally  at  the  southerly  portion  of  the  bay  and  is  there 
taken  by  the  current  and  [massed  out  around  the  south  end 
of  the  breakwater  and  carried  along  the  west  side  of  it  into 
the  main  lake  channel. 

"  Mr.  D.  C.  Linsley  in  his  report,  in  1866,  referring  to 
the  claim  then  made  that  sewage  might  at  times  affect  the 
quality  of  the  water  taken  from  the  point  where  our  present 

.  pumping  station  is  located,  said  *  this  claim  may  without 
danger  be  disregarded  in  view  of  the  fact  that  some  thou- 
sands of  feet  of  close  dockings,  backed  with  earth,  project 
directly  into  the  lake,  to  cut  off  this  anticipated  drift  of 
sewage  matter,  and  that  all  the  vessels  in  the  harbor  and  hun- 
dreds of  our  citizens  residing  in  the  vicinity,  or  engaged  in 
their  various  business  pursuits  along  the  docks,  and  in  the 
shops  and  offices  in  the  vicinity,  have  used  the  water  daily 
and  constantly  for  years  without  experiencing  the  threatened 
difficulty. '  During  the  past  year  the  City  has  expended 
over  13,000  in  extending  southerly  a  sewer  pipe  south  from 
Maple  street,  that  the  discharge  of  sewage  might  enter  the 
lake  as  far  south  as  possible,  and  as  soon  as  Battery  street 
sewer  is  completed,  the  small  amount  of  sewage  discharged 
at  the  foot  of  College  street  will  be  carried  to  the  same  south 
point.  Thus,  within  a  year  or  two  we  may  safely  conclude 
all  sewage  will  be  discharged  at  the  very  southmost  portion 
of  the  bay,  more  than  a  mile  distant,  measuring  by  the  irreg- 

'  ular  frontage  of  the  wharfage  from  the  pumping  station, 
and  the  oxidation  caused  by  beating  along  this  irregular 
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frontage  for  snch  a  distance  in  strong  south  winds,  (if  it 
moved  in  that  direction)  would  largely  tend  to  purify  the 
water,  even  if  it  was  not  the  known  and  established  course 
of  the  water  to  run  in  the  opposite  direction.  The  quantity 
of  sewage  discharged  is  as  yet  small,  and  turned  into  a  stream 
fifteen  hundred  feet  wide  and  fifteen  feet  deep  on  one  side, 
and  thirty-five  feel  deep  on  the  other  side,  cannot  be  very 
dangerous,  especially  as  the  water  used  is  taken  over  a  mile 
up  stream  as  it  were,  from  where  the  discharge  is  made. 

**  Again,  the  annual  statistics  given  by  our  Health  Officers 
do  not  tend  to  confirm  the  theory  that  our  water  supply  is 
really  an  unhealthy  one.  Sewage  in  drinking  water  natur- 
ally tends  to  produce  typhoid  fever,  and  yet  typhoid  fever 
does  not  come  from  sewage  only.  Statistics  hitherto  have 
shown  but  a  limited  number  of  cases  in  any  one  year.  In 
1878,  when  we  had  an  attack  of  sentimentality  as  to  extend- 
ing the  pipes  to  the  breakwater,  the  Health  Officer,  (Dr.  H. 
H.  Atwater,)  made  some  judicious  and  candid  remarks  as  to 
this  subject,  from  which  we  quote  as  follows :  *  In  my 
observations  of  the  diseases  of  the  City,  and  their  causes, 
during  the  period  from  the  introduction  of  public  water 
supply  to  the  present  time,  I  have  been  unable  to  trace  any 
distinct  ill  effects  from  the  present  source  of  supply.  Ty- 
phoid fever,  the  disease  which  of  all  others  we  should  expect 
to  result  from  sewage  contamination  of  drinking  water,  is 
of  infrequent  occurrence  in  this  community.  There  has 
been  only  one  death  from  this  disease  during  the  last  year, 
(1878),  and  this  of  a  man  over  70  years  of  age.  Diarrhoea 
and  dysentery  occur  here  sporadically  and  are  not  virulent, 
and  prevail  mostly  during  the  summer  months,  so  that  they 
may  more  reasonably  be  attributable  to  the  debilitating  influ- 
ence of  heat,  over-exertion,  and  other  causes  than  to  impure 
drinking  water.' 
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"These  facte,  theorie»and  opinions  are  given  to  show  that 
there  is  no  apparent  danger  to  the  health  and  safety  of  the 
City,  so  great  as  to  prevent  our  careful  investigation  of  the 
matter  during  the  ensuing  year.  All  which  is  respectfully 
submitted." 

This  report  was  accepted  and  ordered  on  file,  and  the 
recommendation  approved,  and  the  committee  was  directed 
to  pursue  the  investigation  in  accordance  with  the  recom- 
mendation therein  contained. 

This  report,  as  above  given,  the  City  did  not  order  to  be 
published,  and  the  papers  here  disposed  of  it  with  a  single 
sentence,  all  that  seemed  to  them  necessary  to  give  as  news, to 
the  effect  that  the  Committee  did  not  know  of  any  proof  that 
water  at  breakwater  was  better  than  at  pumping  station, 
and  doubted  if  it  was  any  better.  That  report  is  given  here 
that  the  history  of  the  mattei*8,  as  the  case  has  progressed, 
might  be  read  by  any  who  are  curious  to  follow  the  case  in 
its  details. 

While  the  Committee  thus  had  this  whole  matter  under 
consideration,  a  monster  petition  was  gotten  up  signed  by 
576  persons,  including  many  of  our  most  prominent,  cautious 
and  deliberate  citizens,  as  well  as  heaviest  tax-payers,  worded 
as  follows : — 

To  the  Mayor  and  Board  of  Aldermen  of  the  City  of  Burlington, 
Gentlemen : 

The  recent  epidemic  of  fever  which  has  prevailed  herein  such 
au  unexampled  manner  shows  clearly  that  the  saniiary  condition  of 
our  City  is  defective  in  mme  important  point.  It  is  the  opinion  of  the 
medical  profession  that  the  defect  can  be  traced  to  the  water.  It  is 
also  their  opinion  that  a  much  purer  supply  of  water  can  easily  be  ob- 
tained by  extending  the  supply  pipes  so  that  the  water  shall  be  taken 
from  outside  the  breakwater. 

Your  petitioners  believe  that  at  present  the  wattT  is  liable  to  con- 
tamination from  the  sewerage  and  drainage  of  the  city,  from  the 
refuse  and  tilth  of  the  large  number  of  canal  boats  and  other  boats 
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lying  at  our  wharveg,  nnd  from  the  deposit  in  our  harbor  when  dis- 
turb^ during  the  prevalence  of  strong  westerly  and  j»outher1y  winds. 

We  believe  that  th«»  p^-ospect  of  the  prevalence  of  cholera  another 
season,  if  n'*t  this,  demands  immediate  action,  in  order  that  we  may  be 
protected  from  it  as  fully  as  po<»siblp. 

We  believe  that  the  coft  ofextending  the  supply  pipes  will  be  less 
than  the  cost  of  the  sicliness  directly  traceable  to  this  cause  for  this 
season  alon«*. 

We  believe  that  our  citizens,  and  that  strangers  coming  here,  have 
lost  confidence  in  the  purity  and  healthfulness  of  our  water  supply, 
and  that  it  is  of  utmost  importance  to  the  gro^  th  and  prosperity  of 
our  City  that  confidence  should  be  regained. 

We  believe  that  if  water  is  obtained  from  beyond  the  breakwater 
it  will  be  pure  and  healthful.  Therefore,  we,  your  petitioners,  pray 
that  your  honorable  body  will  take  immediate  action  in  the  matter  arid 
in  mieh  a  manner  that  the  whole  expense  of  the  exienefon  shall  he  provided 
fftr  by  taxation  on  the  grand  list  fif  the  Ciiy  and  not  by  any  charge  upon 
or  increase  of  rates  against  the  users  of  u>ater. 

This  petition  was  not  presented  in  the  usual  quiet  way, 
but  a  special  Committee  was  appointed  at  a  public  meeting 
called  for  that  purpose,  to  present  it,  and  they  applied  to 
the  Board  for  a  special  meeting  for  receiving  and  hearing 
what  might  be  said  thereon,  and  August  11th  was  fixed  for 
that  purpose,  at  which  date  a  full  presentation  was  made, 
and  various  witnesses  questioned,  and  medical  men  gave 
their  views,  and  Senator  Edmunds  and  Hon.  Edward  J. 
I'helps  were  heard  on  the  question. 

This  petition  was  referred  by  the  Board  of  Aldermen  to 
the  Water  Committee  to  investigate,  in  connection  with  the 
matters  before  referred  to  them  as  herein  stated. 

This  reference  broadened  our  work  materially,  and 
placed  additional  responsibilities  upon  us.  It  was  in  certain 
ways  placing  upon  us  the  duties  of  the  Health  Department, 
— and  we  were  to  determine  at  once  if  there  was  reasonable 
grounds  for  supposing  the  few  cases  of  typhoid  fever  we 
had  so  far  had  during  the  season,  were  to  any  considerable 
extent  caused  by  the  bad  waters  used  here  for  domestic  pur- 
poses. Looking  up  Medical  Authorities  and  Health  Reports 
we  found  there  were  more  theories  than  facts  to  bear  out 
the  opinion  of  the  petitioners  in  respect  to  this  matter.     We 
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applied  ourselves  first  to  a  stndy  of  the  facts  as  developed 
by  the  petitioners,  and  to  the  known  statistics  of  the  City 
and  Country,  and  found  that  during  the  months  of  May, 
June  and  July,  to  which  reference  was  made,  the  statistics 
for  that  time  showed  the  following  facts,  and  that  from  them 
there  would  seem  little  cause  for  alarm. 

Our  Health  Officer's  reports  for  these  three  months  of 
1884,  had  then  just  been  published,  and  taking  them  we 
made  a  table  for  comparing  them  with  like  statistics  for  four 
previous  years  as  follows. 

Table  of  deaths  in  Burlington,  1880  to  1884,  inclusive, 
for  months  of  May,  June  and  July  : — 

1880.  1881.  1882.  1883.  1884. 


May, 

15 

IC 

15 

17 

13 

June, 

19 

14 

29 

18 

17 

July, 

27 

32 

25 

31 

31 

Totals,    61  62  69  66  61 

Measured  by  the  death  rate,  our  City  then  had  been  as 
healthy  during  the  three  months  named  as  it  had  been 
during  same  months  for  several  years,  even  if  the  popula- 
tion had  been  stationary,  instead  of  having  considerably  in- 
creased, as  was  then  claimed,  and  as  our  late  census  has 
assured  us  of.  As  the  increase  had  been  in  all  about  equal 
to  15  per  cent,  the  death  rate  for  the  three  months  of  1884 
might  have  been  15  per  cent,  higher  than  in  1880,  without 
causing  alarm.  This  would  have  brought  our  deaths  for 
those  ''epidemic"  months^  up  to  70  against  61  in  1880. 

Another  table  was  made  by  full  years,  showing  our 
standing  in  respect  to  typhoid  fever. 
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Whole  number  of  deaths 

No.  Typhoid. 

For  the  year,         1883,  242.  1. 

"     •'     "  1882,  254.  6. 

•'     "     "  1881,  226.  2. 

**     •*     **  1880,  219.  3. 

1879,  228.  2. 


((     ((     (( 


1169.  14 

This  showed  that  each  83d  death  in  our  City  was  phiced 
to  credit  of  typhoid  fever.  These  tables,  however,  only  go 
to  show  that  at  worst  we  are  highly  favored  here  in  respect 
to  this  disease.  It  is  however  quite  snprising  that  a  people 
supposed  to  be  feeding  upon  the  very  material  that  breeds 
this  disease,  a  contaminated  water  supply,  should  have  less 
of  it  than  a  sparcely  settled  community,  supplied  by  the 
streams  and  pure  springs  of  our  Mountain  State. 

The  last  State  registration  reports  then  published,  1877 
to  1880,  inclusive,  gave  total  deaths  20,442,  and  typhoid 
deaths  537,  for  the  full  four  years,  or  one  to  every  38  to  the 
credit  of  this  disease.  The  United  States  census  taken  in 
1880,  gave  typhoid  fever  credit  for  every  33d  death  through- 
out the  land.  For  five  years,  then,  not  including  the  year 
1884,  typhoid  in  this  City  was  credited  with  this  number 
of  deaths 14 

If  we  had  as  many  as  the  State  averaged  we  should 
have  had  in  five  years 38 

If  we  had  had  as  many  as  the  whole  United  States 
averaged,  we  should  have  had  in  five  years 42 

If  we  had  included  above  the  year  1884,  as  we  are  now 
able  to  do,  the  deaths  for  that  year,  (238),  and  typhoid 
deaths  too,  (10),  we  should  have  had  1407  deaths,  24  of 
which  would  have  been  to  the  credit  of  typhoid  fever — aver- 
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aging  1  to  every  58  for  six  years — and  at  that  rate  we  would 
have  had  for  five  years  20,  in  place  of  the  14  above  given. 

We  do  not  undertake  to  solve  the  mystery  of  1884 ; 
it  is  a  question  for  the  doctors,  why  we  had  more  than 
twice  the  average  number  of  such  oases. 

At  the  time  the  petition  in  question  was  circulated, 
there  was  no  doubt  a  strong  fear  in  the  minds  of  some  that 
there  might  be  an  epidemic  coming  that  would  prove  severe, 
but  since  there  has  been  so  little  of  it  comparatively,  j)rob- 
ably  but  few  of  our  physicians  would  now  express  the  opinion 
as  to  the  origin  of  the  disease  that  the  petition  expressed. 
Some  even  of  the  physicians  at  the  time  told  us  that  they 
signed  more  for  an  investigation  than  because  they  fully 
believed  in  the  alleged  cause  there  stated. 

Then,  again,  we  have  taken  pains  to  write  to  other 
towns  to  inquire  as  to  their  condition  in  1883  and  1884,  in 
respect  to  this  disease,  and  find  they  vary  from  year  to  year 
as  much  as  we  do.  We  wrote  to  St.  Albans,  St.  Johnsbury, 
Montpelier,  Waterbury,  Rutland,  Middlebury,  Vergennes, 
etc.  They  however  had  no  "contaminated"  water  supply 
like  ours  to  feed  upon  that  they  could  lay  the  disease  to. 
(In  1885  the  Health  Officer  tells  us  there  has  not  been  a 
single  death  reported  in  the  city  from  tjrphoid  fever,  and 
not  a  case  of  sickness  therefrom.) 

These  facts  seem  to  throw  doubt  upon  the  alleged  ori- 
gin or  cause  of  the  disease  or  epidemic  in  1884. 

Again,  we  ought  to  feel  renewed  confidence  in  the  safety 
and  purity  of  our  water  supply  after  having  had  such  a 
number  of  cases  of  typhoid  fever  as  we  unquestionably  had. 
If  there  had  been  any  connection  between  the  sewage  of 
the  town  and  the  pumping  station,  we  should  have  had, 
according  to  all  past  history  of  such  contamination,  a 
very  large  number  of  cases — some  hundreds,  at  least.    This 


Digitized  by 


Google 


WATEJ^REPOBT.  13 

contaminatioQ  that  passed  into  the  sewage  thea  could  not 
ha?e  reached  the  station,  or  was  parified  before  it  reached 
that  point  by  beating  along  the  docks,  or  by  other  means 
that  we  do  not  yet  comprehend. 

It  must  be  evident  we  think  to  all  that  we  are  not 
exposed  to  the  dangers  some  feared  we  were.  Again  how- 
ever,  there  are  authorities  many  and  strong,  that  scout  the 
idea  that  this  disease  ever  comes  as  an  epidemic  from  con- 
tamination, except  as  connected  with  wells  rather  than  with 
flowing  streams,  or  large  open  basins  or  lakes.  We  have 
not  thus  far  found  reported  a  single  case  of  such  epidemic — 
unless  Plymouth,  Pa.,  be  such  an  one,  and  of  that  we  can 
only  say,  that  as  yet  from  all  the  exaggerated  and  contra- 
dictory statements  in  the  papers,  we  do  not  know  what 
disease  aflictod  that  people,  or  its  cause  or  origin. 

The  result,  then,  of  our  examination  of  the  question  pre- 
sented by  this  petition,  was  not  to  confirm  us  in  the  views 
of  the  petitioners,  that  the  exigency  of  the  situation  de- 
manded immediate  or  rather  hasty  action,  and  did  not  show 
that  80  far  the  City  health  had  been  specially  bad,  but  that 
the  death  rate  by  some  means  was  lower  than  for  some  years 
during  these  same  months,  notwithstanding  the  population 
had  increased  to  some  considerable  extent  during  those 
years.  On  further  investigation  we  found  that  so  far  as 
death  rate  was  concerned  the  average  for  this  disease  for  the 
whole  State,  was  quite  above  our  higher  rate  for  the  same 
months,  and  this,  too,  notwithstanding  the  fact  that  we  were 
almost  the  only  population  that  had  a  contaminated  water 
supply,  as  was  claimed,  which  was  furnished  to  the  whole 
City.  It  was  true  that  we  had  had  more  than  our  usual 
deaths  from  this  disease,  and  that  the  disease  had  for  some 
reason  proved  more  fatal  than  in  other  localities  is  the 
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custom.  Twenty  cases  of  typhoid  sickness  were  reported 
the  whole  season  to  the  Health  Officer,  and  of  these  ten 
proved  fatal,  60  per  cent,  while  usually  only  about  10  per 
cent,  prove  fatal.  Perhaps  we  have  so  far  been  exempt  from 
this  disease  in  years  past  that  our  physicians  did  not  grapple 
with  it  with  their  usual  skill. 

We  early  took  occasion  to  communicate  with  a  cele- 
brated Health  Department  officer,  who  had  stood  at  the 
head  of  the  department  in  a  neighboring  State  for  several 
years,  while  investigations  were  being  made  in  respect  to 
this  very  disease,  and  who  is  referred  to  in  a  dedication  of  a 
*  work  on  sanitary  matters,  in  these  words;  (to  Dr.  Henry  I. 
Bowditch,  whose  early  persistent  and  enthusiastic  labors 
make  him  the  apostle  of  sanitation  in  America).  We  applied 
to  him  to  come  here  and  look  over  the  matter  of  our  water 
supply  and  our  epidemic,  so-called,  and  gave  him  the  facts 
and  circumstances  as  to  our  water  supply  and  the  epidemic. 
We  were  unable  to  secure  his  attendance,  but  secured  indirect- 
ly from  him  an  opinion  which  he  endorsed — that  our  method 
of  disposing  of  our  sewage  was  bad,  but  not  the  worst  in 
the  country.  We  were  cited  Turners  Falls,  Mass.,  where 
the  wftter  supply  was  taken  from  the  river  from  a  point  be- 
low where  the  sewage  was  turned  into  the  river,  and  where 
thus  far  no  injury  had  resulted  to  the  general  health.  We 
also  got  this  statement :  *'  it  is  impossible  to  state  with  any 
certainty  the  cause  of  typhoid  at  any  time,  and  it  would 
seem  to  me  hardly  probable  in  so  large  a  community  as  Bur- 
lington (20,000)  that  the  public  water  could  be  the  cause 
or  even  the  vehicle  for  spreading  the  disease,  unless  the 
zymotic  patients  number  at  least  some  hundreds." 

Though  he  was  in  considerable  error  as  to  our  popula- 
tion— having  added  to  it  some  40  per  cent.,  at  least — if  we 
take  away  even  half  of  the  number  of  cases,  as  we  nearly 
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do,  of  the  population,  we  are4eft  with  half  of  "some  hun- 
dreds,"— half  of  more  than  one  hundred,  that  should  be  ex- 
pected from  such  contamination  if  it  came  from  the  water 
supply. 

We  found,  too,  that  these  investigations  in  Massachu- 
setts developed  two  theories  as  to  the  origin  of  this  disease, 
or  three  in  fact,  one  called  the  English,  that  it  came  from 
contaminated  water  taken  into  the  system,  etc.,  and  one 
that  it  came  from  a  still  larger  and  more  constant  stream  of 
contamination — a  stream  of  foul  air  taken  into  the  lungs  at 
least  twenty  times  a  minute  for  weeks  and  months.  Bur- 
lington is  filled  with  this  kind  of  contamination — the  open 
sewer  from  St.  Paul  to  Pine  street  in  the  Fifth  Ward,  closid 
up  this  past  fall,  was,  and  ought  to  have  been,  an  indicta- 
ble nuisance,  and  so,  too,  is  the  old  sewer  running  under 
houses  and  through  gardens  on  the  west  side  of  St.  Paul 
street,  from  King  street  to  Maple  street — whoso  track  it 
would  seem  has  been  marked  by  a  series  of  deaths  of  little 
folks  from  zymotic  diseases  in  that  row  of  houses  on  one 
side  of  one  square,  where  there  have  died,  within  a  few 
years,  of  diphtheria,  a  child  of  Hon.  Henry  Ballard,  one  of 
C.  P.  Frissell,  Esq.,  one  of  Mr.  Hatch,  and  lately  another  of 
Mr.  Boardman's,  and  others,  perhaps,  that  we  do  not  recall. 

The  third  theory  held  by  Dr.  Pettenkofer  of  Germany, 
is  that  the  cause  of  typhoid  fever  was  to  be  found  in  the  soil, 
not  in  the  water  of  the  soil,  which  is  regarded  simply  as  an 
index  like  the  face  of  a  clock  recording  changes  going  on 
behind  it,  and  that  fever  seed  or  germ  is  the  result  of  **  organic 
processes"  taking  place  in  the  earth  and  communicated  to 
man  through  the  medium  of  the  air.  What  these  changes 
are  or  in  what  the  fever  germ  consists  are  unexplained. 

These  views  have  met  with  great  opposition  in  Eng- 
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land,  wliere  belief  in  the  contamination  of  drinking  water 
by  animal  excrement  is  very  generally  accepted  as  the  chief 
causes  of  typhoid  fever. 

Dr.  Bowditch,  further  along  in  his  report  for  1871,  says 
"the  theory  that  the  disease  comes  from  drinking  water, 
that,  in  reading  the  reports  of  typhoid  ojjidemics,  occurring 
in  England  of  late  years,  so  far  predominates  over  all 
other  imaginable  causes  that  we  are  led  to  believe  either 
that  the  English  drinking  water  must  be  excoptionally  dirty 
or  medical  observers  are  unconsciously  influenced  by  pre- 
conceived opinions,  based  upon  the  ingenious  speculation 
of  men  of  ability,  who  have  directed  their  attention  to  this 
form  of  danger. " 

<^  In  the  great  majority  of  cases  in  Massachusetts  in 
which  causes  can  be  traced,  air  and  not  water,  must  be  re- 
garded as  the  vehicle."  Finally  he  closes  with  this  state- 
ment:  **Thc  single,  continuous  .thread  of  probability 
whitth  we  have  been  able  to  follow  in  this  inquiry,  leads 
uniformly  to  tlie  decomposition  of  organized  (and  chiefly 
vegetable)  substances  as  the  cause  of  typhoid  fever  as  it 
occurs  in  Massachusetts." 

There  are  other  theories  that  some  give  credence  to,  that 
would  look  to  other  sources  for  development  of  these  dis- 
eases— but  filth,  after  all,  seems  to  be  most  widely  credited 
with  these  results,  especially  filth  suppressed — fermenting, 
stagnant  decomposition  of  vegetable  and  animal  matter. 

Having  settled  in  our  minds  the  question  that  it  would 
be  safe  to  deliberate  and  consider  this  question,  we  com- 
menced the  original  work  assigned  us. 

In  June  we  had  received  from  Prof.  Sabin,  of  Univer- 
sity of  Vermont,  the  following  letter,  which  we  give  as  a 
part  of  the  history  of  the  case,  and  also  as  showing  his  pre* 
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conceived  opinion  of  our  water  supply,  and  his  idea  of  the 

value  of  chemical  analysis. 

BuBLmoTON,  Vt.,  June  8d,  1884. 
Mr.  C.  J.  Alobr, 

Dbar  Sir  : 

In  reply  to  your  letter  of  May  29th,  I  will  say 
that  if  anything  can  be  done  toward  getting  the  water  supply  from 
beyond  the  breakwater.  I  am  willing  to  malie  the  analysis  at  a  merely 
nominal  price.  It  is  to  be  observed  that  we  have  in  the  open  lake  the 
purest  natural  water  I  can  learn  of.  and  the  samples  from  near  shore 
will  probably  analyze  well  as  compared  with  the  supply  of  many  other 
cities,  but  there  will  probably  be  a  difference  when  compared  with  the 
water  outside  the  breakwater.  You  will  find  an  analysis  of  water 
taken  from  the  water  supply  at  our  laboratory  in  one  of  the  numbers 
of  the  *' Cynic, "  in  the  first  part  of  this  year,  made  by  Mr.  Stiles, 
which  is  reliable  I  believe,  and  shows  the  Winter  supply  to  be  good. 

A  chemical  analysis  does  not  necessarily  determine  the  fitneas  of 
water  for  use.  Very  truly  yours, 

A.  H.  8ABIN. 

When  we  were  ready  to  go  forward  with  the  analyses, 
we  found  he  desired  to  take  the  samples  himself,  but  we  in- 
sisted upon  his  analyzing  samples  without  knowing  from 
whence  they  came.  This  he  finally  consented  to  do,  but 
would  not  give  us  opinions  on  the  water  analyzed, — merely 
the  figures.  Before,  then,  sending  off  samples,  we  had  to 
determine  whether  or  not  an  analysis  was  of  any  value.  AVe 
wrote  Prof.  Witthaus,  to  know  **  whether  a  chemical  analysis 
does  or  does  not  necessaiily  determine  the  fitness  of  a  water 
for  use, "  and  received  this  answer: 

*'  I  will  answer  your  question  with  an  unqualified  affirmative.  I 
am  investigating  the  water  supply  of  Buffalo,  old  and  new.  and  have 
not  the  slightest  hesitation  in  ordering  wells  closed,  on  information 
obtained  entirely  by  chemical  and  physical  analysis." 

We  afterwards  put  the  same  question  to  Prof.  W.  B. 

Nichols^  of  the  Boston  Institute  of  Technology,  and  got  a 

cautions  answer  to  the  effect  that  science  in  such  matters 

was  glad  of  any  external  aid. 
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Prof.  Seeley  of  Middlebury  College  answered  the  same 
question  as  follows  : 

**  A  chemical  analysis  is  the  accepted  method  of  determioiog  the 
fitness  of  water  for  use.  We  must  rely  upon  this  until  we  find  some- 
thing better. " 

We  found  as  we  proceeded  in  the  investigation  that 
some  chemists  had  faith  in  their  own  works  and  others  had 
not. 

Prof.  Sabin  consented  however  to  making  the  analyses, 
giving  us  the  figures,  without  knowing  the  place  from 
whence  the  samples  were  taken,  without  giving,  however, 
opinions  on  the  fitness  of  the  samples  for  use  as  the  others 
diJ. 

We  sent  samples  to  Prof.  Sabin,  marked  I,  II,  III, — 
samples  which  we  expected  were  as  poor  as  any  water  we 
ever  use.  The  first  was  from  the  reservoir  itself,  on  Mon- 
day, when  it  was  as  old  as  it  ever  would  be,  having  had  no 
fresh  water  mixed  with  it  for  48  hours.  II  was  from  pipes 
corner  of  Elmwood  Avenue  and  Spring  Street.  Ill  wasfrom 
mouth  of  suction-pipe  at  pumping  station.  Somewhat  later 
we  took  him  samples,  VI,  VIII,  XI,  XIII.  These  were  taken 
in  a  strong  south  wind,  when,  if  ever,  we  expected  the  con- 
tamination in  the  lake  would  show  itself  pretty  clearly, — VI 
was  the  proposed  breakwater  station,  to  which  the  public 
had  indicated  their  desire  to  have  the  suction  main  extended, 
— the  west  face  of  the  breakwater,  10  feet  south  of  the  north 
end  10  feet  deep.  VIII  was  surface  water  from  a  point  midway 
from  the  mouth  of  the  sewer  to  the  south  end  of  the  break- 
water,— where  ice  had  usually  been  gathered  for  our  summer 
use.  XI,  was  from  Mark's  Bay,  58  feet  deep.  XIII,  was 
from  carefully  melted  ice,  taken  from  one  of  the  City  ice 
carts. 
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The  following  report  was  received  : — 

Burlington,  Vt.,  Oct.  30th,  1884. 
Mb.  C.  J.  Aloeb. 

Mt  Dbab  Sir  : 

1  take  pleasure  in  sending  to  you  my  report  of 
the  analyses  of  the  seven  samples  of  water  submitted  to  me  for  exam- 
ination.   The  analyses  are  as  follows  :— 


Fi»e  Ammoals. 

P»rto  IMT  lUO.OOO 

I. 

.0093 

II. 

.0(»40 

III. 

.0J60 

VI. 

.0060 

VIII. 

.0040 

XI. 

.0048 

XIII. 

.0075 

AlbomlBolil  Ammonia. 

CUoridM. 

Total  SoUdi. 

ftwtoper  IOO,UOO 

Onlosper  fL 

OnlupertiL 

.0168 

3.5 

9. 

.0180 

5. 

11.5 

.0160 

1.1 

2.6 

.0114 

3. 

8.3 

.0072 

2.5 

7. 

.0100 

2.0 

7.5 

.0176 

1.8 

4.2 

It  is  not  worth  while  to  estimate  the  degree  of  hardness  of  such 
water  which  never  has  any  considerable  amount  of  lime  in  it.  The 
only  thing  of  importance  is  the  ammonia,  especially  the  albuminoid 
ammonia.  The  amount  of  this  which  is  regarded  as  harmful,  or  rather 
as  indicating  danger,  1  have  already  stated  in  a  previous  report. 

Very  respectfully  yours, 

A.  H.  8ABIN. 
After  getting  these  analyses  we  reported  to  Professor 
Sabin  the  points  from  which  those  samples  were  taken  and 
asked  him  for  comments,  and  in  lieu  thereof  he  sent  the  fol- 
lowing general  remarks  and  extracts  : 

•*The  water  analyses  were  made  by  Wauklyn's  method,  which  is 
the  one  in  most  common  use,  and  according  to  the  general  custom 
among  chemists  the  amount  of  chlorine  present  may  amount  to  five 
grains  per  gallon  without  causing  suspicion.  When  the  free  ammonia 
exceeds  .008  parts  per  100.000.  it  almost  invariably  proceeds  from  the 
fermentation  of  urea  into  carbonate  of  ammonia,  and  is  a  sign  that 
the  water  in  question  consists  of  diluted  urine  in  a  very  recent  condi- 
tion (Wauklyn.)  Albuminoid  ammonia  above  .010  parts  in  100.000 
begins  to  be  a  very  suspicious  sign,  and  over  .015  it  ought  to  condemn 
a  water  absolutely. 

It  should  be  observed  that  it  is  not  claimed  by  any  one  that  water 
containing  a  much  larger  amount  of  nitrogenous  matter  may  not  be 
perfectly  healthy,  for  milk  or  soup  contains  some  hundred  times  this 
amount ;  the  nitrogenous  matter  itself  is  not  regarded  as  the  immedi- 
ate cause  of  disease,  but  the  cause  of  disease,  whether  it  i9  a  n^icro^- 
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coplc  organism  or  4  fermcDt,  is  found  in  company  with  nitrogenous 
matter.  The  latter  forms,  as  it  were,  the  soil  in  which  the  destructive 
agents  flourish.  Now,  when  the  amount  is  as  large  as  the  limit  just 
stated,  it  is  commonly  found  to  he  accompanied  by  something  which 
causes  disease.  What  this  something  is.  is  not  definitely  known;  and 
it  may  be  present  in  water  which  would  not  be  regarded  by  the  chem- 
ist as  necessarily  dangerous.  On  this  point  I  can  do  no  better  than 
to  quote  from  the  excellent  report  of  the  chief  mt-dical  official  of 
Qreat  Britain.  "Chemical  demonstration  of  unstable  nitrogenous 
compounds  in  water  is  a  warning  which,  of  course,  should  never  be 
disregarded;  but  water  which  chemical  analysis  would  not  condemn 
may  certainly  be  carrying  in  them  very  fatal  seeds  of  infection."  So 
also.  Dr.  Frankland,  the  chief  government  chemist  in  this  kind  of 
work  in  England,  says:  "It  is  not  asserted  that  small  quantities  of 
sewage  are  always  injurious;  you  might  go  on  using  it  for  years  and 
it  might  not  be  discovered,  and  yet  you  might  have  8ome  outbreak  of 
disease  in  the  place,  which  nevertheless  might  be  connected  with  the 
use  of  that  sewage  water." 

It  uaturally  follows  from  the  above  that  a  chemist  is  not  justified 
in  giving  an  opinion  that  water  is  fit  for  drinking  purposes  unless  he 
has  made  an  examination  or  survey  of  the  locality  so  as  to  know 
something  of  the  history  of  the  water;  that,  at  any  rate,  is  my  own 
opinion.  A.  H.  SABIN. 

At  the  time  the  last  samples  were  taken  for  Prof.  Sabin, 

wesent  the  following  samples  to  Prof.  Witthaus,  (Sept.,  '84.) 

IV.  Mouth  of  suction  pipe  at  Pumping  Station. 

V.  Breakwater,  26  feet  deep,  N.  W.  Corner. 
VII.  '*  12     **       ''  '' 

IX.  Surface,  midway  from  sewer  mouth  to  south  end 

of  Breakwater. 

X.  Mark's  Bay,  62  feet  deep. 
XII.     From  melted  ice. 

These  samples  were  reported  upon  as  follows  : — 
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Buffalo.  N.  Y.,  Sept.  23,  1884. 
Mb.  C.  J.  Aloeb, 

Dear  Sir  :<— 

I  have  analyzed  the  samples  of  water  submitted  by  you 
with  tlie  following  results  : 


1   . 
i    1 

ToUl  SoUds. 

Chlorine. 

Free  Ammonia 

Albaminoid  An 

In    Orainsin 

In     GnUns  in 

In 

1        ,„ 

^ 

lOO.OUO.U.  S.  gal 

100,000  U. :).  gal. 

1 

100,000 
.0()52 

1             100.000 

IV. 

7.20 

420 

0  21, 

0  12 

.013 

V. 

7.92i 

4  62 

0.18' 

0.11 

.0146 

.017 

VII. 

8.42 

491 

0  15 

0.09 

.0026 

.on 

IX. 

11  5H 

6  75 

0  97 

0.57 

.0080 

.018 

X. 

10.50 

6  12 

0.58 

0  30 

.0080 

.010 

XI  f. 

5.58 

826 

0  48i 

028 

.0066 

.017 

Which  show  that  all  of  these  waters  are  contaminated  with  organic 
impurity  to  an  extent  much  greater  than  I  had  looked  for  in  the  waters 
of  Lake  Champlain.  The  fact  that  the  amoyint  of  chlorine  is  low  in 
every  case  goes  to  show  that  this  contamination  is  due  to  vegetable 
substances  and  not  to  the  more  serious  animal  impurities.  Taking  all 
things  into  consideration  I  would  rank  these  waters  in  the  order  of 
their  excellence,  beginning  with  the  best,  as  follows  :  VII.  X.  IV. 
IX.  XII,  V.  ;  of  these  VII  and  X  are  fair,  not  excellent,  IV  and  IX 
are  suspicious.  XII  and  V  are  bad. 

Either  VII  or  X  would  furnish  a  tolerable  source  of  supply,  could 
no  better  be  obtained  ;  XII  and  V.  should  be  condemned  absolutely 
as  unfit  for  human  use. « 

Very  respectfully, 

R.  A.  WITTHAUS.  M.  D. 

This  report  from  Prof.  Witthaus  quite  eurpriged  us, 

and  it  does  still,  for  the  difference  between  the  figures  for 

the  pumping  station  that  he  marks  as  suspicious,  and  the 

one  that  he  calls  fair,  not  excellent,  it  will  be  noticed  is  but 

trifling.     We  called  his  attention  to  the  impurities  referred 

to  as  "  vegetable  substances,  and  not  the  more  serious  animal 

impurities"  and  told  him   two  samples  were  taken  from 

same  point  at  different  depths  and  got  this  response  ; 
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Buffalo.  N.  Y..  Oct.  10,  1884. 
^  Mr.  C.  J.  Alqer. 

Dear  Sir  :— Your  letter  of  the  3rd  iDSt.«  is  to  hand. 

You  understand  me  rightly  as  to  the  nature  of  the  organic  impur- 
ity in  the  waters  ;  it  is  of  vegetable  origin  and  is  not  the  result  of  con. 
tamination  with  sewage,  except  possibly  in  V. 

As  to  the  relative  merits  of  IV  and  X.  The  difference  between 
them  is  hv  no  means  as  well  marked  as  that  between  V  and  XII  on  the 
one  hand  and  the  other  samples  on  the  other.  As  I  consider  the 
amount  of  albuminoid  ammonia  a  much  safer  guide  to  the  purity  of 
waters,  such  as  these,  in  which  ihe  impurity  is  vegetable,  than  the  free 
ammonia.  I  give  more  weight  to  the  difference  between  010  and  .013 
than  to  that  t)etween  008  and  .0052.  Neither  Vil,  X,  IV,  nor  IX.  is 
entirely  above  suspicion,  the  degree  of  which  is  in  the  order  in  which 
they  are  named,  and  the  difference  between  any  two  neighboring  num- 
bers is  not  very  great  although  that  between  X.  and  IV.  is  somewhat 
more  than  that  between  VII  and  X  or  between  IV  and  IX.  Hence 
the  division  whii  h  I  made  in  my  report,  which  was  brief  as  you  say, 
as  it  was  intended  only  as  a  preliminary  statement  to  you.  When  I 
shall  have  made  analyses  of  the  same  waters  again  under  different 
conditions  of  wind.  Ac  ,  I  shall  lie  in  bet»er  condition  to  make  a  more 
full  and  positive  statement  as  to  any  differences  that  may  exist  be- 
tween these  samples. 

Concerning  the  difference  between  the  two  samples  taken  at  dif- 
ferent depths  at  the  same  point  I  fkid  nothing  extraordinary. 
Yours  sincertlv, 

K.  A.  WITTHAU8. 

Having  this  report  we  deemed  it  best  to  spread  out  for 
winter  analysesand  accordingly  we  sent  samples  in  March  to 
him  from  pumping  station  obtained  by  cutting  a  hole  in  the 
ice  at  the  end  of  the  suction  pipe,  and  also  from  the  break- 
water at  10  and  26  feet  depths,  as  before,  and  from  Mark's 
Bay,  marked  respectively  XVIIl,  XIX,  XX  and  XXI.  A 
])reliminary  report  upon  these  four  samples  read  as  fol- 
lows:  **XXI  is  best,  XIX  and  XX  are  nearly  alike  with 
pot-sibly  a  slight  prefei*ence  in  fuvor  of  XX — XVIIL  is  the 
worst,  but  even  it  is  better  than  any  of  the  samples  previously 
sent.  " 

IIo  was  then  told  where  all  the  samples  came  from. 

The  following  report  was  soon  after  made,  embracing 
all  the  examinations  he  had  made  and  two  letters  of  March 
30: 
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Taken  from. 


•r  ^  I  E  o 

^O     I  T-i 


2  N=s 


i|.2 

i  E    35 

"11 


Sept.  '84.  IV.  Pumping  stalioD.  10  feet  deep [7. 

Sept.  '84.  V.I  Break  water,  26  feet  deep 

Sept.  m  VIT.             *•         12     *•       '•      

8ept.  '84.   I  IX.  [Surface  where  ice  is  obtained. . . 

Sept,  '84.  I  X.i  Mark's  Bay.  63  feet  deep 

Sept. '84.   I  XII.  I  Water  from  melted  ice 

March,  '85JXV 11 1.  Pumping  station,  (same  as  IV.). 

March,  >^'  XIX. i Breakwater,  26  feet  deep,  (same  as  V.) 


March,  '85i      XX.!  "         10 

March,  '85  i    XXL  1  Mark's  Bay.  (same  as  X.) 


8. 
11. 
10. 

5. 

8, 

7. 

(same  as  VII)  7. 


0.2ll. 0052. 013 
0.18.0146,017 
0.15  0026'. Oil 
0.97L<i080.0l3 
0  58.0080!.  010 
0.48|.0066:.017 
0. Ill  0034.010 
0.10|.0034L008 
0.11.0016  008 
0.09'.  00341.005 
I  I 


Buffalo,  N.  Y..  March  80, 1S85. 
My  Dear  Sir  : — 

I  fihould  have  much  preferred  that  you  had  adhered  to  your 
original  intention  of  putting  detinite  conundrums  to  me  in  place  of 
leaving  me  to  flounder  around  as  I  have  done. 

I  have  no  idea  of  what  you  want  to  know .  I  have  not  the  remot- 
est suspicion  of  where  Marks  Bay  is.  possibly  it  is  near  B.  and  is 
thought  of  as  a  source  of  supply,  or  possibly  it  is  near  St.  Albans  or 
Plattsburgh.  and  was  only  sent  for  puri»08e8  of  comparison  ;  therefore 
I  have  limited  what  I  have  said  under  7,  to  the  few  words  it  contains. 
If  Mark's  B.  be  feasible  as  a  source  of  supply  it  is  certainly  to  be 
greatly  preferred  to  any  of  the  others  in  March  and  fc^ptember  ;  and 
if  you  Hre  considering  it  in  that  light  I  would  suirffpst  that  you  send 
samples  from  there,  from  the  pumping  station  and  the  12  foot  point  at 
the.  break  water  as  soon  as  the  lake  is  free  of  ice  ;  if  not  too  laie  when 
it  has  just  run.  If  the  same  relation  be  then  found  to  exist  there,  I 
could  recommend  Mark's  Bay  unqualifiedly. 

If  you  are  limited  to  the  breakwater  points  for  a  change  of  base, 
go  slow  ;  for  you  stand  just  as  good  a  chance  of  making  things  worse 
as  you  do  of  bettering  them. 

Many  thanks  for  your  offer  of  other  reports,  I  should  like  to  see 
them  when  the  whole  matter  has  been  definitely  disposed  of.  but  I 

? refer  to  base  my  opinion  on  my  own  work  exclusively,  not  because 
think  it  better  than  that  of  another,  but  because  I  know  about  it. 
I  shall  be  in  B.  about  May  10th  and  will  call  upon  you. 
Yours  truly, 

R.  A.  WITTHAUS. 

Buffalo,  N.  Y„  March  80.  1885. 
Mr.  C.  J.  Alger. 

Dbar  Sir: 

I  should  have  preferred  in  reporting  upon  your 
water  supply  to  have  responded  to  definite  questions  in  accordance 
with  your  original  intention.  In  default  of  such  questions  1  am 
obliged  to  frame  queries  for  myself,  which  may  have  no  bearing  upon 
the  questions  which  you  wish  to  solve. 
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From  the  sources  of  the  samples  I  infer  that  the  question  to  be 
determined  is :  How  does  the  quality  of  the  water  at  the  present 
pumping  station  compare  with  that  at  the  situation  from  which  ice  is 
taken,  with  that  at  the  two  points  on  the  breakwater,  and  with  that  at 
Mark's  Bay  ? 

From  the  enclosed  tabulation  of  the  results  of  my  analyses  I  feel 
justified  in  stating : 

1.  In  passim;  upon  these  waters  the  items  of  ** hardness"  and 
"  total  solids"  may  be  left  out  of  consideration,  they  being  in  all  the 
samples  much  below  the  permissable  limits.  Indeed  the  waters  are  all 
exceptionally  soft. 

2.  The  element  of  "  albuminoid  ammonia"  is  of  the  greatest  im- 
portance, next  "  free  ammonia,  "  then  **  chlorine.  "  A  water  yielding 
.010  albuminoid  ammonia  is  to  be  looked  upon  with  suspicion,  and  is  to 
be  condemned,  if  at  the  same  time  free  ammonia  and  chlonne  be  high. 
A  water  yielding  .015  albuminoid  ammonia  is  dangerously  contamin- 
ated. 

8.  A  comparison  of  the  water  from  the  purapinj^  station  with  that 
of  the  situation  whence  ice  is  obtained,  is  only  possible  in  the  case  of 
the  September  samples,  and  in  that  case  is  in  favor  of  the  former. 

The  water  from  melted  ice  is  of  no  value  as  lubricating  the  compo- 
sition of  the  water  from  which  it  was  obtained.  This  is  partly  because, 
during  the  process  of  freezing,  certain  of  the  constituents  remain 
largely  m  the  unfrozen  water,  as  is  evidenced  by  the  small  amount  of 
total  solids,  and  low  degree  of  hardnei>8  of  XII ;  and  partly  because  if 
suitabb  precautions  be  not  very  carefully  had.  the  ice  in  melting 
rapidlv  accumuUtes  organic  impurity  from  the  air.  The  high  albu- 
minoid ammonia  and  chlorine  of  Xll,  indicate  that  it  had  b^ome  so 
contaminated,  unless  indeed  the  ice  was  exceptionally  bad. 

4.  The  two  breakwater  samples  differ  some  in  September  and  in 
March,  and  the  difference  is  in  favor  of  the  sample  taken  from  the 
lesser  depth  in  each  case  The  September  sample  from  the  greater 
depth  is  certainly  and  dangerously  contaminated  with  sewage. 

These  differences  at  different  depths,  if  the  samples  be  taken  at  the 
same  point,  indicate  a  lower  current,  leading  rather directl3r  from  some 
source  of  contamination  which  was  in  more  active  operation  in  Sep- 
tember than  in  March.  I  do  not  think  that  the  wind  has  any  influence 
whatever  at  such  a  depth. 

5.  In  September,  and  in  March  as  well,  the  water  at  the  shallower 
point  at  the  breakwater  is  better  than  that  at  the  pumping  station. 
The  water  from  the  greater  depth  at  the  breakwater  is,  on  the  other 
hand,  only  slightly  better  than  that  at  the  pumping  station  in  March, 
but  worse  beyond  comparison  in  September. 

6.  While  it  may  be  possible  to  obtain  a  better  supply  from  the 
bieakwater  than  from  the  present  station,  the  location  of  the  inlet 
should  be  decided  up.m  with  great  ciiution,  and  only  after  a  series  of 
examinations  of  water  taken  from  the  same  points  during  every  month 
of  the  year.  Certainly  the  point  from  which  samples  V  and  XIX  were 
taken  should  not  be  chosen. 

7.  The  water  from  Mark's  Bay  is  distinctly  better  than  those  from 
any  of  the  other  sources. 

8.  All  of  thn  March  samples  are  markedly  better  than  those 
taken  from  the  corresponding  points  in  September. 

I  am  Sir, 

Yours  most  respectfully. 

R.   A.    WITTHAUS,  A.  M..  M.  D. 
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As  before  stated,  we  spread  out  considerable  for  our  win- 
ter analyses,  expecting  to  find  more  ammonia  under  ice 
than  in  the  open  lake.  We  also  expected  worse  results  from 
the  breakwater  than  in  the  summer,  for  we  recollected  that 
the  point  where  smelt  fishing  in  former  years  has  always 
been  most  successful  was  at  the  north  end  of  the  break- 
water, at  the  greatest  depth.  We  expected  to  find  that  the 
organic  matter  that  drew  them  there  was  in  the  place  where 
we  got  our  worst  samples  in  the  fall,  but  both  deep  and 
shallow  points  were  alike ;  but  fishing  at  that  point  was  a 
failure  that  winter.  We  communicated  with  the  United 
States  Fish  Commissioner  as  to  habits,  etc.,  of  these  fish  and 
learned  that,  in  his  opinion,  these  fish  help  to  devour  organic 
impurities  and  thus  aid  in  the  purification  of  the  water, 
and  gather  where  decaying  organic  matter  is  to  be  found. 
Their  absence  from  that  point  last  year  is  unexplained. 

We  sent  four  samples  to  W.  R.  Nichols,  professor  in  the 
Massachusetts  Institute  of  Technology,  who  has  for  many 
years  made  the  examination  of  water  supplies  a  study. 

XIV  was  from  Hinesburgh  Pond. 

XV  '*       **     mouth  of  suction  pipe. 

XVI  "       **     breakwater,  26  feet. 

XVII  '*       **  *'  10     '* 
He  reported  analysis  as  follows  : 

EXAMINATION  OP  WATER  FROM  BURLINGTON,  VT. 
[Results  expressed  hi  Parts  in  100,000  ] 

Unfiltered  Water.jSolid^esidueT    '  I        r" 


NO.    Date  Rec'd.i 


XIV. 
XV. 
XVI. 
XVII. 


o 

i 


5  March  '85 


0.006 
0.002 
trace, 
trace. 


0.020 
0.015 


'II 

.   Wo 


5.02 
5.74 


0.008    I    5.52 
0.008    I    5.96 


1.30 
1.82 
1.52 
1.86 


o   I 

^   I 


6.82,0.26 
7.06|o.02j 
7."040.18i 
7.82'o.20 


WM.  RIPLEY  NICHOLS. 
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Boston,  March  10,  1885. 
ChnrUiJ,  Alger,  Esq.,  Chairman  Water  Committee,  BurliTigion,  Vt, 

Dear  Sir  :— The  samples  of  water  received  from  you  on  the  5th 
inst.  have  been  duly  examined,  and  you  will  please  find  enclosed  the 
results  of  such  examinations  as  can  be  expressed  in  figures. 

The  waters  are  very  simihir  ;  they  are  all  practically  colorless  and 
free  from  suspended  matter.  The  residues  left  on  evaporating  the 
water  are  tinged  with  yellow,  and  when  heated  over  the  lamp  blacken, 
showing  the  presence  of  carbonaceous  (vegetable)  matter,  which  all 
such  surface  waters  contain.  They  are  practically  free  from  nitrogen, 
as  nitrates  or  nitrites. 

As  far  as  the  chemical  examination  alone  shows,  I  can  see  no  rea- 
son why  either  one  should  not  be  fully  suited  for  all  purposes  of  a 
town  supply. 

As  to  the  second  point  on  which  information  is  desired — whether 
chemical  examination  shows  any  reason  to  prefer  one  to  another — I 
will  say  that  Nos.  XVI  and  XVII  are  as  nearly  alike  as  two  botdes 
of  water  would  be  if  dipped  successively  from  the  same  point ;  be- 
tween these  two  luid  the  other  two  the  aiflferences  are  slight,  but  in 
some  respects  real.  I  lay  no  stress  upon  such  a  difference  as  between 
0.26  and  0.18  chlorine  where  the  whole  amount  is  so  small,  unless  the 
determinations  have  been  made  with  a  view  to  minute  accuracy,  in 
which  case  it  would  be  necessary  to  operate  upon  larger  quantities  of 
water  than  I  had  at  my  disposJd.  The  remarkably  small  amount  of 
chlorine  in  XV  is,  however,  noticeable  and  probably  means  something. 
I  should,  however,  base  no  choice  upon  chlorine  or  upon  the  *' solid 
residue."  In  fact,  the  "albuminoid  ammonia,"  which  is  an  index  of 
certain  sorts  of  nitrogenous  organic  matter  is  the  only  determination 
which  gives  us  differences  worth  considering,  and,  taking  this  into 
consideration,  I  should  arrange  the  waters  in  the  following  order  of 
preference  : — 

(1)  XVI,  XVII.,  best. 

(2)  XV. 

(3  )    XIV,  least  desirable. 

At  the  s.ime  time,  it  is  quite  possible  that  questions  of  economy  or 
prospective  contamination  might  lead  me — if  I  knew  all  the  facts  in 
the  case — to  give  the  preference  to  XV  or  XIV,  as  I  see  no  real  ob- 
jection to  the  use  of  either  one. 

Yours  respectfully, 

WM.  RIPLEY  NICHOLS. 


March  16,  1886. 
C.  J.  Alger,  Esq.: 

Dear  Sir  : — Your  favor  of  the  18th  inst.  is  at  hand.  I  am  jnore 
than  ever  amazed  at  the  small  amount  of  chlorine  in  No.  XV,  if,  as 
you  say,  it  cam^from  the  lake  and  near  the  shore. 

There  are  no  streams  or  lakes  or  ponds  about  here  where  the  chlo- 
rine runs  so  low,  although  in  the  western  part  of  Massachusetts  I  have 
found  less  than  .01  part  in  100,000.  As,  however,  the  lake  water  at 
the  breakwater  contains  about  .2,  it  is  incomprehensible  to  me  how 
the  chlorine  should  be  so  much  lower  nearer  shore  I  have  verified 
my  results  so  that  there  is  no  possibility  of  mistake  in  the  fact  although 
I  do  not  pretend  that  the  figures  given  (0.02)  represent  with  absolute 
accuracy  the  small  amount.       Before  pronouncing  between  XVI, 
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XVn,  and  XV,  I  should  like  to  have  another  sample  from  the  pump- 
ing station. 

If  you  had  said  XV  was  from  pond  and  XIV  from  pumpmp  sta- 
tion, it  would  be  more  in  accordance  with  the  figures,  for  I  can  con- 
ceive that  a  pond  fn  your  region  might  have  less  chlorine  than  the 
lake.  Is  it  a  possible  thing  that  the  person  taking  the  samples  could 
have  misplaced,  or  rather  interchanged,  these  two?  Or  is  it  within  the 
range  of  possibility  that  the  bottle  had  been  used  in  a  druggist's  shop 
before  used  by  you?  I  merely  ask  these  thines  because  I  am  much 
puzzled.  If  yrm  let  me  have  another  sample  of  the  pumping  station 
water,  it  will  be  easily  seen  whether  any  mistake  can  have  occurred. 
Yours  respectfully, 

WM.  RIPLEY  NICHOLS. 

He  was  informed  bottles  had  never  been  used  and  no 
mistake  could  have  been  made. 

We  then  informed  him  whence  these  samples  were  taken, 
after  which  he  wrote  the  following  letter,  and  after  exam- 
ining another  sample  from  the  same  source,  reported  it  as 
substantially  the  same  as  before.  We  then  sent  him  a  copy 
of  the  pamphlet  containing  Judson's  report  to  Senator 
Edmunds;  copy  of  Health  Officer's  report;  map  of  the 
City,  and  the  Government  map  of  the  Bay,  etc.,  giving  him 
such  information  as  we  could,  in  a  letter,  of  the  surround- 
ings.    We  got  then  his  final  report  as  follows  : — 

Boston,  March  19,  1885. 
Ch<u.  J.  Alger,  Esq.,  Chairman  of  Water  Committee,  Burlington,   Vt. 

Dear  Sir  -.—Since  my  previous  report  you  have  put  me  in  pos- 
session of  details  as  to  the  localities  from  which  the  various  samples 
of  water  were  taken,  and  as  to  the  Burlington  water  supply,  and  have 
asked  my  opinion  on  various  points. 

In  reply  to  your  questions.  I  would  say  that  in  my  opinion  the 
chemical  lamination  shows  no  evidence  that  the  water  at  the  pumping 
station  is  otherwise  than  well  suited  for  use,  nor  does  it  show  sufflci-  nt 
differences  between  the  water  at  the  pumping  station  and  at  the  hreak- 
water  to  justify  any  considerable  expense  in  extending  the  suction 
main  into  tne  lake.  I  must  f>ay.  however,  that  on  other  grounds  it 
seems  to  me  that  the  expense  would  be  justified,  partly  to  overcome 
the.  prejudice  which  naturally  exists  against  water  taken  so  near  to  the 
wharf  line,  and  partly  because  I  think  there  is  real  danger  of  occasi«»nal 
accidental  contamination.  If  however.  I  felt  sure  that  the  single  sample 
of  water  which  1  have  examined,  really  represented  the  average  chem- 
ical character  of  the  water  for  the  whole  year.  I  should  think  that  any 
risk  attendini?  the  use  of  the  water  was  so  slight,  that  it  mieht  practi- 
cally be  neglected,  and  that  the  water  might  be  used  for  the  present 
and  for  some  years. 


Digitized  by 


Google 


:i8  WAtfeRRBtottt* 


As  you  suggest,  a  eheck  could  be  kept  upon  the  possible  iDcrease 
of  impurity,  by  periodical  analysis,  but  it  seems  to  me  that  a  more 
satisfactory  method  would  be  to  choose  that  season  of  the  year  at  which 
navigation  is  most  active,  and  to  connider  what  conditions  of  wind, 
and  other  circumstances,  would  be  most  favoraMe  to  the  pollution  of 
the  supply,  then  watching  the  opportunity,  aim  to  ^t  the  very  worst 
samples  which  could  possibly  be  obtained.  If  these,  in  sufficient  num- 
ber, were  of  a  degree  of  purity  approaching  that  of  the  8ample  which 
I  have  examined.  I  should  consider  the  water  safe  to  use.  I  know 
nothing  of  the  danger  of  contamination  at  the  breakwater,  but  should 
suppose  it  to  be  very  slight. 

With  reference  to  the  pond,  I  see  no  objection  to  the  wat^r  at 
present,  but  I  fear  that  in  summer  it  would  be  more  liable  than  the 
fake  to  the  growth  of  those  vegetable  organisms  of  low  order,  which 
give  so  much  trouble  in  many  of  our  water  supplies. 

With  reference  to  the  water  of  other  cities  and  towns,  I  should 
consider  that  the  water  supplied  to  Burlington,  judging  from  the 
sample  sent  me,  compared  favorably  with  the  average,  and  it  is  better 
than  many. 

With  reference  to  typhoid  fever,  I  do  not  see  that  any  evidence  is 
adduced  to  show  a  connection  between  the  water  and  this  disease.  I 
certainly  find  nothing  in  the  Health  Officer's  report  which  would  lead 
to  that  conclusion,  and  I  do  not  believe  that  water  as  good  as  the 
sample  which  I  examined  could  with  any  reason  be  accused  of  produc- 
ing or  disposing  towards  typhoid  fever. 

I  believe  I  have  answered  your  questions  according  to  my  ability. 
If  I  can  be  of  further  service,  please  inform  me. 

Your's   respectfully, 

WM.   RIPLEY  NICHOLS. 
Mass.  Institute  of  Technology. 

At  the  same  time  that  we  sent  to  Professor  Nichols  the 
last  samples,  we  sent  samples  to  Professor  Seeley  at  Middle- 
bury  College — samples  from  mouth  of  suction  pipe  at  the 
pumping  station— one  from  Rock  Point,  one  from  Hines- 
burgh  Pond,  and  one  from  a  point  3,000  feet  west  of  pump- 
ing station,  marked  respectively  XXII,  XXIII,  XXIV 
and  XXV.  To  these  he  appended  four  other  analyses  for 
comparison,  and  reported  as  follows  : 

C.  J,  Alger,  Chairman  of  Board  of  Water  CommismnerB,  Burlington, 

Vermont, 

Dear  Sir  : — I  herewith  forward  the  results  of  my  examination  of 
samples  of  water  marked  XXII,  XXI II,  XXIV,  XXV,  received  from 
you.  •        . 

In  my  analysis  I  have  taken  into  account  the  entire  solids  in  a  ^1- 
Ion  determining  what  part  of  these  ate  composed  of  mineral  matter, 
and  what  part  organic  and  volatile.  It  has  not  seemed  necessary  to 
determine  the  amount  of  each  constituent  in  the  mineral  material,  nor 
the  exact  character  of  the  organic  matter. 


Digitized  by 


Google 


WATER      REPORT. 


29 


The  mineral  matter  dissolved  in  the  water  is  in  each  case  mostly 
lime  in  the  form  of  bicarbonate  ;  a  trifling  amount  of  magnesia  ;  also 
as  bi-carbonate.  The  amount  of  chlorine  as  common  salt  is  simply  a 
trace,  of  sulphuric  acid  as  lime  sulphate  hardly  a  trace. 

The  small  amount  of  solid  material  in  each  sample  is  very  notice- 
able. A  peculiarity  of  one  sample,  namely.  XXIV,  was  the  prescLce 
of  a  swarm  of  minute  crustaceans  of  the  gtnus  byclops 

I  have  tabulated  my  results  and  as  a  means  of  comparison  have 
introduced  "results  of  the  examination  of  other  waters  : 

The  numbers  from  XXII  to  XXV  indicates  Burlington  waters  ; 
XXX  is  a  water  from  the  Hudson  River  above  Lansiagburgh.  taken 
Nov.  12.  1884  :  XXXI  water  from  same  river  taken  at  Albany  outside 
pier  opposite  Quackenbush  street,  March  14.  1872  ;  XXXII  a  sample 
of  Croton  water.  These  three  were  analyzed  by  Prof.  C.  F.  Chandler 
of  New  York. 

The  sample  XXXIII  was  taken  March  20,  1885  from  a  well  on 
my  own  premises. 

The  results  are  expressed  in  grains  in  the  United  States  gallon  of 
231  cubic  inches. 
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Mineral  matter  in 
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U  8.  gallon,   grams. 

2.356  2.570 1.898;8.008 

3.382 

7.614  6.23828.605 

Organic  and  Volatile 

1 

]xiatt«r,  grains 

Total  solids  in 

1.1100.9981.1890.998 

i.2as 

0.699|  0.670 

7  010 

1                  1 

1          1 

U.  8.  gallon,  grains. . 

8.476a5683  087 

'4  001 

4  665 

8.313  6.873 

35.516 

This  tabulated  statement  exhibits  the  character  of  the  Burlington 
waters,  showing  them  to  be  remarkably  pure,  the  greatest  amount  in 
any  single  sample  being  barely  more  than  4  grains  to  the  gallon.  They 
contain  less  solid  matter  than  the  purest  Hudson  River  water,  and 
only  about  half  as  much  as  the  Croton.  though  the  amount  of  organic 
matter  is  a  trifle  more.  Compared  with  the  well  water  which  in  this 
case  is  very  hard,  these  samples  show  only  about  one  ninth  as  much 
solid  matter. 

Very  truly, 

HENRY  M.  SEJJLY, 

Middlebnry.  Vt.,  March  26, 1885. 
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The  Burlington  waters  and  the  well  above  changed  to  a 
table  of  grains  in  100,000  parts  would  be  as  follows  : 
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48.870 
12.020 


Total  solids  ., 5.960    i    6.110 


5.208    6.861  '  60.898 


We  then  gave  him  locations  from  which  samples  were 

taken,  Health  Officer's  report,  expert  Judson's  pamphlet, 

etc.      He  then  gave  us  letter  of  March  31st,  answering  the 

five  questions  we  asked  him  : 

MiDDLEBURT.  Vt.,  March  81,  1885. 
C\  J.  Alger,  ^g.,  , 

Dear  Sir  :— Perhaps  the  following  statements  will  help  you  in 
your  btudy  of  the  analized  waters. 

As  to  modes  of  calculating  results  there  are  two  ;  one  in  which 
the  results  are  expressed  in  grains  in  theUoilnd  States  gallon,  a  second, 
the  prevailiDg  English  method,  in  which  the  amounts  obtained  arc 
indicated  iu  parts  of  one  hundred  thousand,  or  when  nitrates,  ammo- 
nia, albuminoids,  etc..  are  accounted  for,  this  is  sometimes  done  by 
parts  in  one  thousand  miliion. 

To  compare  the  analysis  expressed  in  grains  of  theU.  S.  gallon  with 
the  results  when  expressed  by  parts  of  one  hundred  thousand,  one 
obtains  the  result  accurately  by  dividing  the  number  of  grains  found, 
by  the  number  of  grains  of  water  in  the  U.  8.  gallon,  to  wit,  58.818, 
and  multiplying  the  quotient  by  100,000.  One  may  approximate  the 
result  by  multiplying  the  number  of  grains  by  2. 

Let  me  answer  your  questions  so  far  as  they  admit  direct  answers. 

1.  Aie  any  or  all  these  samples,  and  which,  fit  for  domestic  use  ? 
1  find  nothing  to  forbid  the  use  of  a  siugle  one,  and  answer,  all 

may  be  used. 

2.  Are  there  any  indications  or  suspicions  in  any  of  them  of ' 
sewage  contamination  ? 

/I'here  are  no  definite  indications.     In  XXIII  and  XXV  there  is  a 
small  amount  of  flocculent  matter,  that  I  should  prefer  were  absent, 
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and  this  matter  in  tbe  proportions  present,  only  casts  the  shadow  of  a 
shadow  of  suspicion  on  these  samples. 

3.  How  would  you  rank  the  waters  in  fitness  for  town  supply  ? 
A  hard  question.  '  But  for  myself  1  should  rank  them  in  this  order, 

XXII.  XXIV,  XXIIT,  XXV. 

4.  Do  you  find  and  di^ea^e  producing  element  in  them  ?    No. 

5.  Is  there  enough  essential  difference  in  the  several  samples  to 
warrant  any  considerable  expenditure  to  chnnge  from  one  to  the  other 
if  one  is  our  present  supply  ?  With  the  understanding  that  the  present 
supply  is  uniformly  of  the  character  of  these  samples,  and  not  liable 
to  future  contamination      I  answer  :    No. 

I  shall  be  glad  to  give  any  help  within  my  power. 

Yours  verv  truly. 

HENRY  M.  8EELY. 

After  this  (iti  May.)  the  Chairman  went  to  Middlebury 

and  spent  the  day  with  Prof.  Seely»  exhibiting  to  him  all  the 

papers  and  figures  in  the  case  from  all  the  chemists,  examined 

with  him  certain  New  York  State  Health  Board  analyses,  Dr. 

Chandler's  late  analyses  and  report  on  Albany  water  supply, 

and  Prof.  W.  0.  Atwater's  report  on  Middletown  supply. 

Prof.  Seelyat  our  request  examined  other  matters,  and  then 

reviewed  the  whole  in  a  letter  of  Juno  2, 1885: 

Middlebury,    Vt.,  June  2,  1885. 
C.  J.  Alger,  Esq., 

Dear  Sir  :— 1  need  not  add  many  words.  The  letters  of  Prof. 
Nichols  so  admirably  cover  the  ground,  and  so  completely  express 
my  own  thought,  that  to  say  anything  would  be  merely  a  repetition. 

I  will  however  sjiy  that  the  Water  Commissioners  owe  it  to  them- 
selves and  to  those  who  may  wish  to  find  fault,  to  continue  the  work 
thev  have  commenced — that  of  having  the  water  statedly  analyzed, 
ana  to  ascertain  the  facts  in  regard  to  the  flow  of  the  current  along  past 
the  pumping  station. 

You  need  ihe/'/cte  in  the  case,  opinions  you  can  have  for  the  asking, 
but  the  value  of  these  opinions  is  pretty  clearly  shown  on  many  of 
the  pages  of  the  Judson  pamphlet  on  the  water  supply.  It  stems 
essential  that  you  should  establish  the  facts  in  regard  to  the  direction 
of  the  current  p«st  the  pumping  station.  The  direction  of  this  flow 
stems  pretty  we  1  made  out  during  calm  weather.  How  it  is  affected 
by  a  strong  wind  from  tne  south,  from  the  north,  from  the  west,  is  not 
80  clear.  In  my  opinion,  the  observations  should  be  mnde  as  near  as 
possible  to  the  crib  where  the  water  is  taken.  You  should  not  l)e  pat- 
isfled,  as  it  seems  to  me  with  a  single  observation,  nothing  short  of 
many  taken  under  various  conditions  should  satisfy  you. 

The  great  trouble  with  the  people  who  accept  the  s'a'ements  con- 
tain! din  the  "Water  Supply"  is.  they  arc  satisfied  with  opinions, 
and  draw  their  conclusions  from  these  opinions. 

Ensrineer  Judson's  observations  are  valuable  as  far  as  they  go.  but 
you  will  not  be  satistled  with  a  single  \j&iX  made  one  day  during  a  calm, 
and  one  more  made  dnrhig  a  blow.    Opinions  may  be  based  on  such 
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insufficient  data,  but  they  will  prove  unsatiafactory.  Your  knowledge 
in  regard  to  the  character  of  the  water  outside  the  breakwater  obtained 
from  chemical  tests,  is  worth  ten  thousand  times  the  amount  of  an 
opinion  which  vaguely  guesses.  '*the  water  (fpom  the  open  lake) 
which  would  thus  be  reached,  would  be  but  little  better  than  that  at 
the  outer  face  of  the  breakwater.  " 

FueU  in  regard  to  the  uniform  purity  of  the  water  at  the  Dumping 
station,  and  the  direction  of  the  curr*)nt  there  under  all  conditions  of 
wind  and  weather  are  what  you  must  have. 

Yoar*8  most  truly. 

HENRY  M.  8EELY. 

As  to  the  well  referred  to  in  his  analysis,  the  following 

letter  will  give  some  additional  facts.     It  should  be  read 

also  in  connection  with  the  analysis  referred  to  in  the  Health 

OflBcer's  statement  as  to  some  recent  analjsis  of  water  from 

pumping  station,  as  given  on  first  pages  of  this  report : 

MiDDLEBURT,  W..  March  28,  1885. 
C.  J.  Alger.  Esq., 
Dear  8ih:— 

Your  card  is  received  and  in  reply  let  me  sav  that  the 
water  from  the  well  referred  to  in  report  is  such  as  is  in  daily  use  by 
my  own  family.  This  water  has  been  in  excellent  repute  these  years, 
neighbors  often  resorting  to  it  on  account  of  its  desirable  character. 
This  is  the  well  from  which  we  have  been  drinking  fifteen  years  and  I 
may  add  that  our  family  have  been  remarkably  well. 
Yours  very  truly. 

HENRY  M.  BEELY. 

Prof.  Seely  made  some  of  the  original  analyses  of  the 
City  water  supply,  but  we  have  been  unable  to  find  any 
record  of  them  on  file  or  in  any  City  reports, — and  he  had 
no  copy  of  previous  analyses. 

It  will  be  noticed  that  these  analyses  are  not  all  made 
in  the  same  style,  and  details  are  not  fignred  out  on  the 
same  plan — both  are  approved  methods.  The  method 
where  amount  of  free  and  albuminoid  ammonia  are  devel- 
oped is  of  late  years  more  generally  in  use.  To  understand 
this  the  following  general  observations  are  copied  from 
another  report. 

The  terms  "free  ammonia"  and  ** albuminoid  ammonia"  de- 
mand special  comment.  Animal  and  vegetable  matter  in  the  process 
of  decay  under£0  various  transformations.  While  the  intermediate 
products  of  this  decomposition  are  numerous  and  complex*  more  or 
less  of  them  ultimately  reach  the  form  of  ammonia^  the  odor  of  wl^icl) 
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is  often  very  apparent  near  decaying  organic  matter.  In  certain  utagps 
of  tlieir  decoinpoBition  these  matters  asbume  forms  in  which  they  may 
he  changed  very  quickly  to  ammonia  by  the  action  of  certain  reHgents 
used  in  the  chemical  laboratory.  The  matters  in  this  stage  of  dfiicay 
are  often  cl  asm  d  together  as  **  albuminoid  ammonia.*'  It  is  ordina- 
rily believed  that  this  partly  decomposed  organic  matter  may,  when 
existing  in  sufficient  quantity,  lie  injurious  tt)  health,  either  by  dirt-ct- 
ly  inducii  g  disease  or  by  affording  support  to  disease  germs.  That  is 
to  say  a  water  which  in  its  natural  condition  is  so  nearly  pure  as  to 
be  perfectly  healthful,  may  become  contaminated  by  decav ins:  organic 
matter,  and  may  then  be  harmful,  either  in  itself  or  by  affording  sup- 
port to  minute  organisms  whicb  multiply  rapidly  in  its  presence,  and 
when  taken  into  the  body  cause  disease. 

Very  little  is  definitely  known  as  to  either  the  precise  nature  of 
these  products  of  decay  or  the  way»<  in  which  they  may  themselves  be 
injurious,  or  the  conditions  under  which  they  may  harl)or  the  germs 
of  disease.  But  the  results  of  a  consideraole  amount  of  accumulated' 
observation  have  led  scientific  ol)8ervers  to  look  with  suspicion  upon 
waters  which  contain  any  conhiderable  qunntiiy  of  the  decaying  mat- 
ters which  are  classified  together  as  albuminoid  ammonia.  In  brief, 
the  free  ammonia  is  that  nhich  has  been  produced  in  decay  of  organic 
matter,  while  the  term  albumiuoid  amraouia  is  applied  to  matters  still 
undergoing  decomposition.  Free  ammonia  is,  then,  an  indication  of 
past,  and  albuminoid  of  present,  contamination. 

Some  authoiities  lay  great  stress  upon  the  determination  of  the 
amounts  of  free  and  albuminoid  ammonia  asindi«  ations  of  the  whole- 
someness  or  unwholesomeness  of  waters.  Others  insist  upon  deter- 
minations of  the  dissolved  oxygen,  organic  carbon,  organic  nitrogen, 
nitrates,  nitrites,  and.  nnder  certain  circumstances,  of  chlorine,  etc., 
while  others  prefer  to  depend  largely  upon  experimental  tests  of  the 
physiological  action  of  the  water  upon  animals  If  the  analyses  are 
to  be  limited  to  a  small  number  of  tests,  those  of  free  and  albuminoid 
ammonia  are,  perhaps,  as  valuable  as  any. 

The  other  method  is  by  giving  amount  solid  residue  of 
mineral  matter,  and  organic  and  volatile  matter.  Of  the 
amount  of  this  that  may  be  tolerated,  see  item  further  along 
referring  to  wells.  As  to  quantity  of  free  and  albuminoid 
ammonia  that  may  be  allowed,  and  varying  opinion  of  chem> 
ists,  more  will  appear  when  waters  used  by  different  Cities 
are  compared. 

Thus  much  for  the  chemists  and  their  opinions.  Their 
figures  do  not  exactly  agree.  It  would  not  of  course 
be  expected  that  in  the  examination,  two  quantities  of  water 
taken  from  the  same, bottle  of  water,  that  the  decimal  frac- 
tion would  be  exactly  the  same  in  each  case.  The  figures 
they  have  giv^a  us  do  not  very  much  diminish  our  faith  ^^ 
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scienoe.  We  are  inclined,  however,  to  give  more  faith  to 
their  opinions,  given  before  they  know  from  whence  the 
samples  are  taken,  than  to  their  musings  afterwards;  for 
wc  do  not  think  they  are  any  better  able,  if  as  well  able,  to 
determine  many  questions  after  a  few  details  given  by  us  to 
them,  as  to  future  contamination  for  instance,  after  exam* 
ening  a  map,  Health  Officer's  report,  and  such  like  docu« 
ments,  as  we  or  you  are,  after  living  here  for  thirty  years. 
Can  a  man  who  has  never  been  in  Burlington,  tell  as  well 
as  we,  the  probable  fttture  of  contamination  at  Mark's 
Bay  ?  Do  we  not  know  better  than  he  the  prospective 
growth  of  Burlington,  and  that  growth  on  the  shore  must 
largely  be  at  the  south,  and  that  when  as  much  more  is  done 
on  the  south  as  has  been  done  the  last  twenty  years, 
larger  quantities  of  sewage  must  be  discharged  into  the  bay 
south  of  the  draw-bridge,  and  in  the  vicinity  of  the  How- 
ard Park — all  nearer  Mark's  Bay  than  the  present  pnmp- 
ingstation.  Do  we  not  know  that  the  inlet  to  this  bay  brings 
the  filth  of  Shelburn,  Shelburn  Falls,  and  the  low  stagnant 
swamps,  with  much  from  Hinesburgh,  and  the  sewage  from 
Hinesburgh  Village,  and  that  also  of  the  larger  manufactur- 
ing village,  just  east  of  that,  with  its  factory,  mills,  shops, 
etc.,  and  that  there  is,  or  recently  has  been,  a  tannery  on 
the  next  branch  south  of  Hinesburgh  Village. 

Our  course  in  carrying  on  this  investigation  has  been 
largely  what  Prof.  Seely  recommends  in  the  last  of  his  letters. 
We  have  aimed  to  get  facts  and  to  report  them.  We  found 
no  facts  on  record  in  respect  to  any  or  all  analyses  heretofore 
bad,  except  a  single  line  of  figures  from  one  of  Prof  Collier's 
analyses  some  years  ago.  We  got  the  worst  samples  we  could 
get,  at  first,  to  know  how  terrible  our  case  was.  Let  us  see 
what  that  worst  was,  let  us  compare  it  with  others  and  see 
how  we  stand.  Taking  the  average  of  all  the  samples  at  the 
pumping  station,  we  find  the  albuminoid  and  the  total  solids 
and  organic  and  volatile  matters,  to  be  as  given  in  the  fol- 
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lowing  table.     The  figurts  with  which  thej  are  compared 
are  taken  from  late  reports. 

Albumliiold  Ammonk  Total  So^s 

In  100,000  parte.  In  100,000  ptriB. 

1.    Plymoath «.« 

2.    Ayer       .  8^ 

K     New  London 8.0 

4.    Providence 4.1 

6.    Worcester 44 

«     Sprlnitfleld 4.9 

7     THunKm 6.8 

8.    Brooklyn 6. 

0.    Burlfneton 0.80 

10.  New  Haven 7.8 

11.  Boston 80^ 

13.    Baltimore 94 


1.    New  Haven,  Conn OOW 

«.    Ayep 0080 

8.    Brooklyn,  N.  T 0080 

4.  New  London OOHO 

5.  Tannton.  Mara 0100 

«     Plrmoath 0100 

7.  Barllaffton,  Yt 01% 

8.  Wopoegt«r 0140 

9.  Philadelphia... 0180 

10.  Biltimore «»¥) 

11.  R'Hihester 0880 

1«.    Cincinnati 0940 

18.    Odweeo    .0850 

14.    washinrton OsiTO 

16.    New  York 0«Tt) 

16.  Hohoken   (WOrt 

17.  Jersey  City 0400 

18.  SpHnfrtteld,  Mass 06«) 

19     Detroit 0600 

90.    Boston 0600 


18  Jersey  City  10. 

14.  WaKhlnirton ii.5 

16.  Detroit  118 

16.  Philadelphia 148 

17.  Hoboken  16.6 

18.  Cincinnati 16.« 

19*  New  York 18. 

30.  Oswego 18. 


In  albuminoid  ammonia  which  wo  are  told  is  the  most 
Buspicioas  element  of  all,  the  purity  of  our  water  ranks 
seventh  in  this  list  of  Cities,  while  in  respect  to  total  solids 
we  rank  ninth. 

As  to  the  figures  first  given  by  Prof.  Witthaus,  as  the 
dangerous  or  suspicious  limit,  and  which  Prof.  Nichols 
seems  inclined  to  confirm,  it  is  to  be  noted  that  chemists  do 
not  agree  in  respect  to  them.  Here,  as  in  respect  to  the 
origin  of  typhoid  fever,  we  seem  to  have  an  English  and  an 
American  theory,  and  these,  two  chemists  incline  to  the 
English,  or  rather  they  would  recommend  a  purity  satisfac- 
tory to  the  English  theory.  Some  discussion  on  this  subject 
that  seems  to  us  of  value  in  a  late  report  before  referred  to 
of  Prof.  Atwater,  of  the  Wesieyan  University,  we  copy  here 
as  follows  : 

Prof.  Wauklyn.  of  London,  one  of  the  leading  students  of  such 
subjects,  and  the  author  of  the  method  of  estinnting  the  character  of 
the  water  by  the  **free"  and  ** albuminoid"  ammonia,  suys  essen- 
tially as  follows : 

**lf  water  >ields  no  *  albuminoid*  ammonia  it  may  be  passed  as 
organically  pure.  A  water  giving  l<'ss  than  0  005  part  of  albuminoid 
ammonia  in  100.  OOO  parts  may  be  regarded  as  very  pure.  A  water 
containing  0.005  part  of  albuminoid  ammonia,  together  with  a  coniMct- 
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erable  quantity  of  free  ammonia  in  100.000.  is  suspicious,  but  in  tbn 
absence  of  free  ammonia  the  albuminoid  ammonia  roaj  be  allowed  to 
amount  to  something  like  0.010  part ;  above  0.010  part  should  be 
regarded  as  very  suspicious,  and,  according  to  Wauklyn,  0.015  part 
should  condemn  the  water.  " 

On  the  other  hand  Dr.  8mart,  who  has  made  the  subject  a  study 
in  this  country,  says  : 

**The  waters  of  the  purest  mountain  streams  in  our  unsettled 
West,  where  animal  contamination  is  impossible,  contain  0.014  part 
per  100.000  of  albuminoid  ammonia.  At  other  times  they  may  vield 
0.020  or  0.025,  or  more,  and  yet  be  regarded  as  comparatively  inno- 
cent. " 

Dr.  Smart  found  the  Little  Wind  River,  Wyominfr,  a  stream  run- 
ning over  a  rocky  bed,  and  containing  only  about  8.75  parts  of  total 
solids  in  100.000.  to  give  0.084  part  of  albuminoid  ammonia,  and  the 
North  Platte  River  from  0.080  to  0.050  parts. 

To  recapitulate,  then,  as  Prof.  Atwater  says,  it  seems  that  from 
0.010  to  0.015  part  of  so-called  albuminoid  ammonia  in  100.000  of 
water,  is  regarded  by  some  authorities  as  suspicious  or  danierous ; 
that  one  special  student  of  the  subject.  Dr.  Smart,  reports  that  he  has 
observed  fever,  of  a  kind  which  he  names  aquamalanal.  coming  when 
the  albuminoid  ammonia  in  the  drinking  water  reached  0.016  part,  and 
increasing  as  the  albuminoid  ammonia  increased.  On  the  other  hand, 
many  natural  waters,  ordinarily  supposed  to  be  perfectly  healthful, 
have  much  more  than  this,  and  the  albuminoid  ammonia  in  the  water 
supply  of  some  cities,  whether  the  supply  be  healthful  or  not.  goes  far 
beyond  this  danger  line  of  0.015  part  in  100.000.  For  mvself.  I  am, 
with.  I  believe,  the  majority  of  chemists,  of  the  opinion  that  it  is  im- 
possible to  prescribe  the  point  at  which  a  water  becomes  dangerous  to 
health,  so  much  depends  upon  a  variety  of  conditions  of  which  the 
larger  portion  are  very  little  tmderstood. 

The  water  supply  at  Hiddletown,  Conn.i  was  much  like 
oars  Id  total  solid  residue,  but  in  the  element  of  albuminoid 
ammonia  it  averaged  0.043;  and  Prof.  Atwater  says  of  that 
water  that  had  more  than  three  times  the  quantity  of  albu- 
minoid ammonia  that  our  present  supply  averages  : 

"While  the  bearing  of  the  results  of  the  chemical  analysis  is  a 
matter  which  the  chemists  cannot  settle,  I  may  be  peimittedtosay  that 
what  I  have  found  in  the  water  has  not  prevented  my  using  it  as 
before.  Nevertheless,  it  is  most  earnestly  to  be  desired  that  our  city 
water  may  be  freed  from  the  vegetable  matters  that  have  at  times  by 
their  decay  actually  polluted  it,  and  may.  for  all  that  any  one  can 
positively  affirm,  he  injuring  the  health  of  a  larger  or  smaller  number 
of  those  who  use  it.  " 

So  much  in  this  line  from  chemists  and  chemistry. 
When  we  read  their  fine  theories  we  may  well  wonder  with 
all  the  impurities  in  air,  water  and  food,  that  there  are  any 
living  healthy  beings  left  alive  on  the  earth.  We  would  not 
howeyer  discredit  their  facts  in  the  least,  nor  their  average 
fignres, 
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The  purest  water  in  the  world  is  none  too  good  for  use 
here  if  we  can  get  it  at  any  reasonable  expenditure,  but  wc 
do  not  think  we  should  desire  to  be  satisfied  simply  with  the 
expenditure  unless  we  malse  improvement  thereby  in  the 
character  of  the  water. 

Your  committee  are  aware  and  have  been  from  the  first, 
that  if  we  had  recommended  going  to  the  breakwater,  and 
bad  so  reported  months  ago,  we  should  have  been  applauded 
for  our  wisdom,  and  our  plan  in  respect  thereto  would  have 
been  adopted,  and  the  necessary  expenditure  would  have 
been  made  ere  this. 

We  did  not  however  reach  that  conclusion.  We  have 
not  reached  as  yet  any  conclusion  that  we  feel  satisfied  to 
recommend  any  large  expenditure  in  carrying  out. 

We  recommend  principally  to  keep  cool  and  wait  and 
investigate  yet  awhile  longer,  and  get  more  solid  facts,  and 
get  rid  of  some  of  our  popular  theories  if  they  have  not  facts 
under  them. 

We  recommend  no  expenditure  of  money  simply  on 
Indian  theories  of  analysis  of  water.  The  Indian  looks  at 
water  and  if  it  pleases  the  eye  he  gets  nearer  so  as  to  smell 
the  water,  and  if  it  be  not  offensive  to  the  nose  he  then  takes 
it  in  the  mouth.  If  it  does  not  offend  the  palate  he  swallows 
some  of  it.  If  the  stomach  does  not  reject  it  he  swallows 
more,  and  if  death  does  not  speedily  follow  he  calls  it  a  good 
supply.  Let  us  not  on  such  theories  jump  to  any  large 
expenditures.  We  would  not  reject  the  evidence  of  the 
senses  by  any  means,  but  we  would  strive  to  make  science 
and  sense  agree,  as  theologians  do  to  make  science  and  rev- 
elation agree,  and  when  they  do  not  agree  we  may  well 
believe  some  important  fact  has  been  overlooked  or  misap- 
plied. 
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As  we  went  on  With  onr  investigations  of  the  lake  waters^ 
principally  of  those  at  the  pumping  station  and  at  the  break- 
water, which  had  been  the  two  sources  or  places  most  dis- 
cuseed  by  the  people,  we  incidentally  considered  several 
other  locations.  Mark's  bay,  rock  point,  and  had  a  sample 
taken  from  a  point  as  far  beyond  the  breakwater  as  that  is 
beyond  our  present  pumping  station.  All  these  places  having 
had  more  or  less  public  attention  directed  to  them.  We 
also  carefully  considered  proposed  outside  sources  of  supply. 
Wo  considered  Colchester  pond,  and  soon  became  satisfied 
it  would  not  answer  our  purpose.  The  supply  was  too  small 
in  quantity  for  a  growing  City,  and  as  it  was  not  fed  by  any 
considerable  stream,  we  would  have  to  rely  upon  springs 
which  apparently  feed  it,  and  besides  that  the  water  would 
have  to  be  pumped,  an  element  of  expense  which  should  be 
shunned  if  possible.  We  considered  Hinesburgh  pond,  we 
visited  it,  found  it  a  beautiful  body  of  water,  surrounded 
for  the  most  part  by  a  gravelly  and  rocky  shore.  Though 
it  has  no  considerable  inlet  the  quantity  of  water  it  daily 
discharges  shows  that  there  would  be  an  abundance  for  our 
supply.  The  best  thing  about  it  too  was  that  it  could  be 
brought  here  without  any  expense  for  pumps,  coal  bills,  etc. 
We  found  that  the  outlet  of  the  pond  was  350  feet  higher 
than  our  reservoir,  and  that  we  could  take  the  water  thither 
without  rising  at  any  point  above  the  height  of  a  straight 
line  drawn  from  the  outlet  to  the  reservoir.  The  analysis 
of  a  single  sample  was  not  at  all  unsatisfactory.  The 
expense  of  trenching  and  backfilling  thirteen  miles  would 
be  considerable,  but  that  would  be  offset  to  a  large  extent 
by  the  benefit  to  our  people  from  such  a  job  of  work,  lasting 
for  a  year  or  more.  The  land  damages  too  would  be  con- 
siderable, for  we  could  not  follow  highways  any  considerable 
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portion  of  the  way.  The  damages  for  diversion  of  the  water 
from  its  natural  course  would  also  be  considerable.  We  did 
not  however  proceed  far  enough  with  this  to  order  a  survey 
and  estimate  of  expenses.  We  looked  upon  it  however  as 
in  many  respects  a  feasible  plan.  The  annual  expense 
would  not  be  likely  to  exceed  that  of  our  present  system, 
though  it  might  cost  from  tl50,000  to  $200,000  at  first; 
the  element  of  interest  would  be  largely  offset  by  decrease  of 
coal  bills,  engineers  and  firemens  services,  and  pump  repairs, 
and  rental  of  pump  house  grounds.  The  most  important 
thing  in  favor  of  this  pond  as  a  supply  is  still  to  be  named. 
We  would  be  free  from  danger  from  fire.  The  location  of 
our  pump  works  in  a  lumber  yard  where  such  quantities  of 
lumber  are  piled  is  vei7  dangerous,  and  when  a  great  fire 
comes,  as  sooner  or  later  it  always  comes  to  such  yards,  we 
would  be  left  without  any  pumping  machinery,  and  without 
even  a  three  days  supply  of  water.  Though  we  have  certain 
brick  fire  walls  surrounding  our  pumping  machinery,  that 
were  designed  originally  to  be  fire  proof,  they  could  not 
stand  such  a  fire  as  we  shall  have  when  these  yards  and  the 
great  storage  sheds  near  our  premises  are  burned.  One  of 
the  first  things  we  did  when  the  present  water  board  took 
charge  of  the  water  department,  was  to  goto  St.  Albans  and 
meet  the  managers  of  these  railroad  grounds  and  attempt  to 
negotiate  for  larger  grounds,  so  that  we  might  have  at  least 
100  feet  open  space  left  around  our  pump  house.  We  were 
not  able  to  get  any  terms  for  such  space  at  presenc  and  but 
little  encouragement  for  the  future,  owing  to  the  condition 
of  title  and  leases  of  the  grounds. 

If  our  supply  came  by  gravity,  as  it  would  from  that 
pond,  we  would  be  rid  of  all  these  dangers  and  have  a  sup- 
ply ample  for  our  purposes  till  we  become  more  populous 
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than  we  are  ever  liable  to  become.  The  single  analysis  how- 
ever would  be  no  sufficient  proof  to  warrant  such  an  outlay, 
a  dozen  more  would  be  necessary.  If  all  these  proved 
equally  good  it  would  then  be  time  for  detailed  estimates. 

We  also  considered  the  matter  of  Drive  Wells  that  are 
so  satisfactory  in  some  other  places,  but  could  not  come  to 
the  conclusion  that  they  would  be  likely  to  be  a  success  here. 
They  would  have  to  be  located,  as  it  seemed  to  us,  near  the 
Baxter  place  in  South  Burlington,  on  low  land,  and  where 
considerable  quantity  of  land  could  be  had.  And  the  water 
would  have  to  be  pumped  to  the  resfrvoir.  Besides  this, 
the  rock  in  all  this  region  of  low  lands  is  largely  a  lime 
stone  rock,  and  the  quality  of  the  water  would  be  affected 
thereby.  The  supply,  besides  being  affected  by  this,  would 
be  afffcted  by  surface  filth  and  washings  from  the  higher 
surroundings. 

We  also  considered  the  matter  of  Artesian  Wells,  and 
had  some  correspondence  in  respect  to  cost  of  trying  the 
experiment  of  seeking  a  supply  in  this  way,  and  found,  as 
we  did  in  respect  to  drive  wells,  that  an  expenditure  of 
tl^OOO  would  be  likely  to  determine  the  success  of  this  plan 
or  of  that,  and  in  case  of  its  success  the  amount  thus  paid 
out  would  go  to  the  credit  of  the  final  cost  at  last.  We  are 
still  favorably  impressed  with  the  artesian  well  plan,  and 
should  be  glad  to  see  such  an  experiment  made.  The  well 
would  be  located  somewhere  near  the  reservoir  grounds  prob- 
ably, and  if  it  was  put  down  1000  feet,  more  or  less,  the  dip 
of  our  rock  here  being  to  the  east,  we  would  reach  a  layer 
that  followed  easterly  to  the  village  of  Williston  or  Rich- 
mond, would  be  down  from  half  to  three  quarters  of  a  mile 
deep,  and  if  any  check  or  crevice  in  the  rock  should  chance 
to  connect  the  well  with  a  body  or  supply  of  water  thus  deep 
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in  the  ejirth,  we  would  be  well  supplied.  The  pressure  of 
the  mountains  around  us  would  undoubtedly  besufiScient  to 
take  the  water  to  our  reservoir.  Prom  what  we  can  learn  of 
this  system  we  would  suppbse  our  chances  of  success  in  this 
way  would  be  equal  to  one  in  ten.  This  matter  was  inci- 
dentally alluded  to  in  a  letter  to  Prof.  Nichols,  and  he  wrote 
us  a  note,  advising  that  it  was  unsafe  to  go  into  this,  unless 
we  first  obtained  a  geological  survey  of  the  locality  that  indi- 
cated favorably  for  such  a  scheme.  On  applying  to  Prof. 
Perkins,  of  our  University,  we  found  this  survey  was  no  small 
matter,  not  easily  or  hurriedly  made,  and  not  possible  at  pre- 
sent.    Wo  suggest  that  this  matter  be  further  considered. 

In  thus  stating  the  many  points  that  have  been  partially 
considered,  and  leaving  them  for  public  discussion  and  sug- 
gestion, we  are  aware  that  to  many  they  may  seem  trivial  and 
useless. 

In  respect  to  this  work  of  extending  the  pumping  main 
to  the  breakwater,  and  the  expense  of  it,  we  had  some  con- 
sultation with  a  contractor  doing  somewhat  similar  work, 
and  were  advised  to  take  the  estimate  the  Mayor  had  given 
in  his  inaugural  as  the  cost  of  this  work,  if  we  could  get  it 
done  for  that  price,  without  further  question.  He  believed 
that  the  ultimate  total  cost  would  be  two  or  three  times  that 
sum. 

We  ought  not  to  fail  to  give  another  item  in  respect  to 
the  breakwater  position.  Parties  who  have  worked  upon  its 
extension  ^nd  had  occasion  to  be  upon  it  largely,  have  re- 
peatedly informed  us  that  when  they  wanted  water  to  drink 
there,  they  always  obtained  it  by  throwing  their  pails  off  on 
the  east  side  and  never  upon  the  west  side,  as  that  on  the 
east  side  was  palatable  and  the  other  was  not. 

Every  community  has  its  water  question.  We  have 
always  had  ours,  and  probably  always  shall  have  it.  It  was 
first  springs  or  wells,  and  on  them  we  relied  for  a  supply  in 
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oar  first  public  water  system.  It  was  then  the  river  or  the 
lake,  aud  the  lake  prevailed.  It  is  now  the  shore  or  break- 
water station. 

RECOMMENDATIONS, 

We  recommend  no  hasty  action,  no  large  expenditures 
without  thorouglily  tested  experiments  at  all  seasons  of  the 
year,  fully, warranting  the  belief  that  we  would  be  better  off 
after  we  had  made  the  expenditure  than  we  are  now. 

Facts  stated  herein,  as  well  as  the  fact  contained  in  the 
extract  given  below  from  our  Health  OflScer^s  report,  would 
seem  to  satisfy  all  that  our  water  supply  is  fairly  good  and 
safe. 

''  The  fact  that  no  case  of  typhoid  fever  was  reported  to  the 
Health  Officer  during  the  year  refutes  the  possibility  of  the  cause  of 
the  appearance  of  this  disease  in  1884  being  in  our  water  supply  as 
was  at  that  time  suggested." 

We  recommend  keeping  cool  and  gathering  faci;s.  Facts 
are  valuable,  while  hasty  opinions  are  nearly  valueless.  Tou 
can  get  opinions  for  the  asking.  In  the  monster  petition, 
we  have  a  series  of  ''we  believe"  items,  nearly  twice  as  long 
as  the  Apostles  Creed,  but  considerably  less  valuable.  Gath- 
er facts  and  grow  a  good  sized  Grand  List,  and  when  the 
general  public  coolly  decides  the  water  supply  is  bad,  or 
decidedly  unsafe,  and  settles  down  upon  another  and  better 
supply,  we  can  get  it  safely  and  not  till  then.  Incidentally 
while  thus  waiting  and  considering,  we  advise  separating  the 
pump  pier  from  the  wharf,  by  at  least  a  five  foot  open  space 
from  the  planking  over  it,  down  to  three  or  five  feet  below 
low  water  mark,  so  that  any  surface  filth  that  may  chance 
to  float  along  the  wharf  may  pass  here  without  beating  out 
around  the  pier  over  the  mouth  of  the  suction  pipe. 

We  have  also  considered  the  question  of  a  cement  bot- 
tomed reservoir  that  has  been  more  or  less  talked  of  in  public 
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of  late.  While  we  find  but  few  such  have  been  bnilt  in  this 
country,  and  while  the  question  of  their  durability  in  our 
climate  is  not  settled,  we  nevertheless  venture  to  recommend 
that  one  be  built  adjoining  our  present  reservoir,  and  prop- 
erly cemented,  and  so  arranged  that  it  may  be  used  sepa- 
rately or  in  connection  with  the  old  one,  and  sothat  either  or 
both  may  be  readily  and  thoroughly  cleaned  out. 

The  talk  about  cleaning  out  our  reservoir,  stirring  up  the 
clay  bedding  in  it,  etc., and  letting  the  sun  shine  in  upouit  for 
a  day  or  two,  has  never  struck  your  committee  as  a  wise  thing 
to  do.  Our  City  Engineer  and  others,  questioned  the  wisdom 
of  so  doing.  We  consulted  with  Mr.  D.  C.  Linsley,  the 
original  builder  of  our  water  works,  in  respect  to  this  mat- 
ter, and  as  to  the  clay  bedding  in  it,  and  found  the  clay  was 
there  as  a  necessary  part  of  the  work,  and  that  he  did  not 
doubt  its  value,  and  apparently  that  he  doubted  the  value  of 
a  cement  bottom^  and  that  he  recommended  very  **  in- 
frequent cleanings"  of  the  reservoir.  The  past  year  the 
reservoir  was  not  disturbed  at  all,  and  was  not  cleaned  out, 
except  by  putting  a  man  and  a  boat  upon  it  for  a  couple  of 
days  to  reach  down  with  clamps  and  draw  out  vegetable 
matters  growing  there. 

This  matter  of  reservoir  building  with  cement  we  do  not 
consider  as  very  pressing,  but  on  the  whole  as  desirable  and 
wise  as  an  experiment  to  be  entered  upon  whenever  funds 
are  readily  available.  We  advise  a  continued  examination 
by  competent  chemists  of  the  water  at  the  pumping  station, 
taken  at  mouth  of  suction  pipe,  the  water  in  its  natural  con- 
dition, (i.  e.,  without  stirring  up  the  sediment  artificially  as 
was  done  when  the  twelve  grains  of  organic  matter  were  ob- 
tained from  a  gallon),  with  full  statement  of  strength  of 
wind  and  length  of  time  it  has  blown,  it«  direction,  under- 
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current,  etc.  The  chemist  should  be  unprejndiced,  or  else 
two  samples  should  be  taken  from  souj'oes  of  which  he 
should  not  be  informed  till  after  he  had  given  his  report 
thereon. 

If  Engineer  Judson's  observations  of  undercnrrents  in 
south  wind  prove  correct  we  recommend  a  stoppage  of  the 
pumps  after  such  currents  begin  to  run  till  a  change  of  wind 
occurs. 

We  urge  the  completion  of  Battery  street  sewer,  so  that 
the  wash  from  that  street,  including  waste  from  the  gas 
house,  shall  not  be  carried  direct  from  the  street  to  the  lake 
as  is  now  done,  but  be  taken  to  the  place  where  the  other 
foul  matter  is  discharged  in  the  vicinity  of  the  drawbridge. 

As  air  is  the  great  purifier  of  decaying  organic  matter 
we  suggest  that  more  attention  be  given  than  we  were  able 
to  give  to  the  patent  process  of  pumping  air  into  our  pump- 
ing main  while  we  pump  water. 

We  suggest  too  a  consideration  of  the  plan  of  building  a 
large  reservoir  cistern  near  the  lake,  into  which  the  sewer 
should  discharge  its  contents,  and  from  which  it  could  be 
pumped  off  southerly  in  summer  for  irrigation  purposes,  as 
is  done  in  some  communities. 

We  have  perhaps  sufficiently  answered  the  matters  re* 
ferred  to  in  the  monster  petition,  and  yet  the  report  that 
anonymously  appeared,  and  was  largely  distributed  among 
our  people,  should  have  some  attention.  The  report  con- 
tained in  it  from  the  U.  S.  Engineer,  to  Senator  Edmunds, 
deserves  some  attention.  His  experiments  to  determine  the 
under  currents  past  the  pumping  station  were  scientifically 
made,  and  confirm  our  original  statement  as  to  the  current 
caused,  even  in  a  calm,  by  the  general  course  of  the  water  in 
the  lake,  though  further  than  this  they  do  not  confirm  our 
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statement^  but  flatly  contradict  it.  We  bad  over  sixty  tests 
made  tbere  in  a  crnde  way  and  reported,  some  in  summer 
and  some  in  winter,  and  some  in  spring,  that  proved  as  far 
as  tbey  proved  anything,  that  the  carrents  were  the  opposite 
of  the  current  of  wind.  When  a  change  of  wind  first  occurred 
the  undercurrent  would  not  be  appreciable,  but  after  it  had 
blown  with  some  force  for  a  time,  the  current  would  be  man- 
ifest. The  current  to  the  south  in  south  wind,  was  sooner 
appreciable  than  that  to  the  north  and  north-west  in  a  north 
wind,  which  we  judged  to  be  due  to  the  fact,  that  the  bay  to 
the  north  being  small,  was  sooner  filled  than  the  large  four 
mile  bay  to  the  south  was,  and  that  the  undercurrent  resulted 
largely  from  the  power  of  the  water  seeking  a  natural  level. 
Our  tests  reported  to  us,  practically  confirmed  the  statements 
quoted  in  our  preliminary  report.  We  hope  these  will  be 
repeated  with  more  approved  appliances  than  those  we  used. 
Mr.  Judson  gives  the  distance  to  the  breakwater  as  1000  feet, 
while  we  had  given  it  as  1500  feet.  We  had  the  distance 
measured  on  the  ice,  and  from  the  pumping  pier  to  the 
breakwater  it  was  1450  feet  Mr.  Judson  gives  opinion  only 
as  to  quality  of  water,  and  if  his  undercurrent  movements 
are. not  correct,  and  ours  are,  and  his  distances  certainly  are 
not  correct,  the  dangers  he  apprehended  from  undercur- 
rents, as  he  gave  them,  largely  disappear. 

Again,  it  was  found  that  the  same  vegetable  growth 
that  troubles  us  in  the  reservoir  also  infests  certain  portions 
of  the  bay.  This  vegetable  growth  seems  not  easily  control^ 
ed,  and  it  is  largely  with  respect  to  this  that  we  advised  the 
cement  reservoir.  This  may  be,  and  in  reports  is  generally 
stated  to  be,  the  cause  of  the  fishy  taste  of  water.  In  some 
of  the  reports  too  it  is  said  to  act  mechanically  like  unripe 
fruit,  and  to  be  the  cause  of  diarrhoeal  complaints,  but  not 
to  be  generally  regarded  as  organically  injurioqs, 
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•  We  have  too  incidentally  considered  the  use  of  well 
waters  in  a  place  as  populous  as  this^  and  the  uncertainty  of 
the  test  of  the  palate  as  to  safety  of  such  waters.  The  anal- 
ysis of  well  water  given  by  Prof.  Seeley  was  alarming  to  us 
who  had  considered  the  statement  as  to  quantity  of  total 
solids  in  a  gallon  given  in  the  statement  of  the  Health  Offi- 
cer at  the  beginning  of  this  report  as  the  limit  allowable. 
We  consulted  in  respect  to  this  incidentally  with  Prof.  Sabin, 
and  he  gave  us  the  facts  in  reference  to  certain  wells  in  the 
City  whose  waters  had  just  been  analyzed  at  the  College  lab- 
oratory as  follows :  A  well  on  Colchester  avenue  gave  19 
grains  to  the  gallon,  another  gave  22,  and  still  another  from 
the  height  of  land  near  the  College  grounds,  but  not  on  them, 
was  found  to  show  133  grains  per  gallon.  We  consulted 
with  the  owner  of  this  well  as  to  its  use,  and  found  that  it 
was  not  very  generally  in  use,  as  he  was  a  taker  of  City  water. 
Among  other  things  he  told  us,  a  professional  gentleman  of 
this  City,  now  deceased,  had  been  accustomed  as  he  passed, 
to  call  there  for  a  drink  from  that  cool  pure  well,  and  to  tell 
how  he  had  longed  for  a  drink  of  water  from  it  when  he  had 
traveled  abroad  in  warmer  climates.  He  died  of  blood  poison, 
not  supposed  however  to  have  been  caused  by  drinking  water 
from  this  well. 

With  as  much  filth  on  the  surface  as  there  is  in  this  City, 
and  with  possible  leaks  in  our  sewers,  discharging  filth  into 
currents  of  water  in  the  soil  through  which  they  pass,  we 
should  deem  it  unsafe  to  use  water  from  any  well  in  the  City, 
We  think  one  fact  should  be  preserved  here  for  compar- 
ison, and  so  we  give  the  figures  before  stated  to  have  been 
found  by  us,  of  an  analysis  by  Prof.  Collier,  of  water  from 
the  ''pumping  pier"  and  the  "breakwater"  in  the  summer 
of  1872.   The  memoranda  we  found,  did  not  give  any  more 
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defiDite  description  than  we  have  given  of  the  exact  location 
from  which  the  samples  were  taken,  their  depth,  or  the  state 
of  the  winds.  We  have  changed  the  figures  to  make  them 
correspond  to  the  parts  in  100,000  grains,  that  they  may  be 
the  more/eadily  compared  with  similar  statements  by  the 
other  chemists. 

ANALYSIS  BY   PBOF.    COLLIER  IK   1872. 

No.  13  was  from  "  Breakwater." 
No.  14    "      "    "  Pump  Pier.'' 

SOLID  RESIDUES  IN  100,000  PARTS. 

Total  Mineral  (No.  13)  5.468,  (No.  14)  5.395. 
"  Organic  "  3.780,  ''  4.580. 
'*     Impurities    *'       9.248,        **        9.975. 

It  will  be  noticed  that  the  total  impurities  at  those 
points  were  greater  then  than  the  most  our  analyses  show 
them  to  be  now.  The  transfer  of  the  sewer  discharge  to  a 
more  southern  position  as  before  stated,  has  had  a  tendency 
to  improve  rather  than  to  make  worse  the  quality  of  our 
water  supply  as  opinions  before  quoted  have  intimated  was 
likely  to  be  the  result  in  a  few  years. 

If  any  have  read  our  report  thus  far,  we  thank  them  for 
their  attention  and  patience,  and  make  this  apology  for  its 
length  and  general  character,  by  saying  that  when  we  were 
appointed  to  do  this  work,  we  did  not  know  our  own  ignor- 
ance, as  wo  do  now,  upon  these  topics,  and  our  unfitness  for 
the  work  assigned  to  us,  or  we  should  not  have  undertaken  it. 
The  delay  in  reporting  ^ince  July,  was  not  our  fault,  for  we 
were  practically  ready  then,  but  were  advised  by  superior 
oflBcials  not  to  report  at  that  time  when  many  strangers  were 
in  town,  and  might  bo  unfavorably  prejudiced  by  a  discus- 
sion of  this  question  at  that  time. 
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Before  closing  this  report,  the  Chairman,  on  whom  has 
principally  rested  the  responsibility  of  the  investigations 
herein  and  the  making  of  this  report,  wishes  to  tender  his 
acknowledgments  to  the  other  two  members  of  the  com- 
mittee for  thecheerfnl  manner  in  which  they  have  seconded 
his  efforts,  and  for  joining  with  him  in  presenting  the  same 
as  the  report  of  the  full  committee.  He  desires  also  to 
make  dne  acknowledgment  to  Mr.  F.  H.  Parker,  Superin- 
tendent of  the  Water  Department,  for  various  important 
aids,  as  well  as  to  City  Engineer  Barbour,  who,  with  the 
full  committee  and  Superintendent,  went  to  Hinesbnrgh 
Pond  and  made  observations  and  took  levels,  Ac.  Thanks 
are. due  to  Engineer  Thomas  at  the  pumping  station  for 
various  observations  reported  on  currents,  winds,  &c. 

All  of  which  is  respectfully  submitted. 

C.  J.  ALGER,  Chairman. 

J.  W.  GOODELL. 

HIRAM  WALKER. 
February,  1886. 
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REPORT 


OF    THE 


Superintendent  of  Water  Works. 


To  the  City  Council  of  the  City  of  Burlington  : 

GsNTLEifEN — ^The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  City  Water  Works,  from 
January  1  to  December  31,  1886. 

SBCBIPTS. 

From  G.  D.  WeUer,  City  Treasurer, $16,161  31 

DISBUBSEMENTS — CONSTRUCTION. 

Service  pipe  and  fittings •   626  27 

Labor  on  services 570  77 

Cast  iron  pipe,  packing  and  lead 2,237  41 

Labor  laying  mains 266  61 

Gates ^68 

Gate  and  cut-oflF  boxes 210  66 

Sewer  to  reservoir  lot 282  64 

Hydrant 88  83 

Incidentals 62  46 

$  4,876  62 
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OUBBENT. 

Pay  rolls $1,176  48 

Material  for  management  and  repairs . . .  269  80 

Office  expenses 56  87 

Printing,  advertising  and  postage 60  27 

Superintendent 1,000  00 

Horse  keeping,  shoeing  and  repairs 250  95 

Pilling  wash-outs     108  27 

Gate  and  cut-ofFboxes 239  86 

Hydiants 366  63 

Setting  hydrants 100  63 

Repair  of  hydrants 50  75 

Repair  of  tools 65  99 

Incidentals 41  50 

Pipe 1,213  96 

Labor 1,109  67 

Lead,  packing  and  wood. .  183  06 

Gates 204  73 

9  6,489  42 


Replacing 
cement  pipe 


PUMPIHO- 

Payrolls $1,839  45 

Supplies 128  74 

Fuel 1,980  28 

Repairs  to  machinery 525  28 

Repairs  to  buildings 58  81 

Rent  of  ground 150  00 

Repairs  to  motor  45  14 

Licidentals 57  01 

$  4,784  71 

METERS. 

Meters 445  75 

Repairs,  setting  and  freight 55  91 

$      501  66 
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RECAPITULATION. 

Conatruction $4,375  52 

Current 6,489  42 

Pumping 4,784  71 

Meters 50166 

^ $16,151  31 

We  hereby  certify  that  we  have  examined  the  vouchers 
and  accounts  of  the  Superintendent  of  Water  Works,  from 
January  1  to  December  31,  1886,  and  find  the  same  correct. 

MICAH  H.  STONE,       ) 

GEO.  W.  BECK  WITH,  )^  Auditors. 

W.  C.  ISHAM,  > 


WATER   PUMPED. 

1886  GaUone. 

January 17,211,125 

February 17,248,160 

March 19,518,500 

April 17,144,125 

May 19,387,900 

June 20,487,750 

July 23,472,325 

August 22,579,950 

September 21,911,025 

October 17,846,126 

November 13,918,525 

December 16,237,025 

Total  water  pumped  in  1886 226,961,625 

Total  water  pumped  in  1886 209,026,826 

Increase  m  1886 17,935,200 

Average  daily  consumption  in  1885 572,674  gtis, 

Average  daily  cQneumption  in  1886 ,  621,812  |tb, 
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BERVIOSB. 

There  have  been  added  104  services  of  the  following 
sizes: 

2 4    inch  pipe 

4 2 

2 : H 

4 1 

4 i 

88 i 

Six  services  have  been  discontinued,  four  of  which  were 
replaced  by  four  of  the  above  services. 

MAINS. 

New  mains,  of  four-inch  cast  iron  pipe,  have  been  laid  in 
the  following  streets : 

Clark  street,  southerly  from  Grant  street 250  feet 

Drew  street,  southerly  from  Strong  street 336    " 

Hay  ward  street,  extended  northerly 24     '* 

North  WiUard  street,  extended  southerly 72     " 

Oak  street,  easterly  from  Walnut  street 210    " 

Walnut  street,  northerly  from  Archibald  street 250     " 

Walnut  street,  southerly  from  North  Bend  street. . .  620    " 


Total  length  of  new  mains 1761  feet 

The  cement  pipe,  in  the  following  streets,  has  been  re- 
placed this  season — 

WITH  FOUR-INCH  CAST  IRON  PIPE. 

Elm  street,  northerly  from  Spruce  to  Adams  street      635  feet 

WITH  8IX.INCH  CAST  IRON  PIPE. 

Spruce  street,  easterly  from   St.  Paul  to  Union 

street 930     " 

St.  Paul  street,  southerly  from  Spruce  street 536    " 
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Williams  tstreet,  between  College  and  Pearl,  re- 
placing pipe  broken  by  sewer 100  feet 

The  three-inch  pipe  purchased  from  the  Aque- 
duct Company  has  been  replaced  in  the  follow- 
ing streets — 

WITH  TEN-INCH  CAST  IRON  PIPE. 
Pearl  street,  from  Champlain  to  Church  street. : . .  1,163    ^^ 

The  connections  with  this  pipe  and  pipes  in  the 
intersecting  streets  has  been  made  with  six-inch 
cast  iron  pipe. 

Pine  street 42  " 

St.  Paul  street. 42  »' 

Elmwood  Avenue 24  ** 

And  with  four-inch  cast  iron  pipe  at  Oeorge  street  24  *' 

Total  length  of  pipe  replaced 8,496  feet 

TOTAL  LENGTH   OF  PIPE  NOW  IN   USX. 

Cement 98,714  feet 

Iron , 54,664    ** 

Total  feet  pipe 153,378 

Total  miles  pipe 29.04 

HTDBANTS. 

The  hydrants,  set  this  season,  are  located  as  follows : 

LOCATION.  KIND. 

Elm  and  Spruce,  northwest  comer Lang  Post. 

Elmwood  avenue  and  North,  northwest  comer. . .      "        " 

First,  north  side,  near  Winooski  avenue "        *' 

0rant  and  Winooski  avenue,  northwest  corner* . ,     ^^        ^^ 
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Hay  ward  and  Howard,  northwest  comer Lang  Post. 

Murray  and  Allen,  northeast  comer **        '* 

North  Union  at  Grant,  east  side .  *'  •  " 

North  Union  and  Pearl,  northeast  comer "        " 

South  Union,  at  junction  with  St.  Paul "        '• 

Winooski  avenue,  opposite  Methodist  Church "        " 

With  the  exception  of  the  hydrant  from  Hayward  street 
pipe,  the  above  were  set  to  replace  underground  hydrants. 

Total  number  public  hydrants 143 

Total  number  private  hydrants 20 


Total 163 

GATES. 

The  following  old  gates  have  been  removed : 

Elmwood  avenue  at  Pearl 1  4  inch 

Pine  at  Pearl 1  4    " 

St.  Paul  at  Marble  avenue 1  4    " 

Total  removed 3 

The  following  gates  have  been  set  this  season : 

Elmwood  avenue  at  north  line  Pearl 1  6  inch 

George  at  north  line  Pearl 1  4 

Pearl  at  east  line  Champlain 1  10 

Pearl  at  west  line  Church 1  10 

Pine  at  south  line  Pearl 1  6 

St.  Paul  at  south  line  Pearl 1  6 

St.  Paul,  536  feet,  south  of  Spruce  street  pipe ...  1  4 

Walnut  at  north  line  Archibald 1  4 

Walnut  at  south  line  North  Bend 1  4 

Total  added 9 

Jotal  number  gates  ijow^in  use ...,,.,.,..  ^ 257 
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PROPOSED     IMPBOVEMENTS. 

By  a  vote  of  the  Board  of  Aldermen,  May  17tb,  1886, 
the  City  Treasurer  was  authorized  to  borrow  $24,000  for  four 
years,  and  place  it  to  the  credit  of  the  water  department  for 
the  purpose  of  building  an  additional  reservoir,  making 
needed  improvements  at  the  pumping  station,  and  extending 
the  suction  pipe  to  the  pumps  farther  in  the  lake.  Plans  and 
specifications  were  prepared,  and  bids  received,  for  the  con- 
struction of  the  reservoir,  and  estimates  were  obtained  for 
the  other  improvements. 

On  further  consideration,  it  was  thought  best  to  issue 
bonds  and  distribute  the  expense  over  a  longer  period.  A 
city  meeting  was  called  to  take  action  in  reference  to  bonding, 
an  offer  was  made  to  take  the  issue  of  bonds  at  a  price  that 
would  make  the  interest  3f  per  cent  per  annum ;  but  the 
resolution  authorizing  the  work  was  dismissed,  and  the  im- 
provements have  not  been  carried  out. 

CURRENT. 

The  repairs  made  during  the  year  have  beon  as  follows : 
On  cement  pipe 16  breaks 

"  «     11  leaks 

"  "     2pickholes 

On  iron  pipe 3  breaks 

••    12  leaks. 

On  service  pipes 17     " 

On  broken  hydrants  4    " 

One  hundred  and  thirty-four  iron  stop  boxes,  and  38  iron 

gate  boxes  have  been  set  to  replace  wooden  ones. 

PUMPING. 

The  amount  of  water  pumped  is  the  largest  since  1880, 
sixty  per  cent  of  the  increase  was  during  the  four  summer 
months. 
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Shavings  were  used  for  fuel  17  weeks.  The  low  pressure 
steam  cylinders  to  pump  No.  1,  have  been  re-bored  and  new 
piston  heads  put  in,  which  has  resulted  in  a  material  saving  of 
fuel. 

MBTEBS. 

There  is  now  in  use  262  meters,  a  gain  of  23  over  last 
year.  Of  this  number  209  are  owned  by  individuals  and  42 
are  the  property  of  the  department 

The  amount  of  water  passed  through  the  meters  has 
been  30,B28,260  gallons,  the  bills  for  which  amount  to 
$7,670.69. 

Of  the  water  pumped,  13|  per  cent  has  been  used  through 
meters,  yielding  26^  per  cent  of  the  collecticms. 

BBOOMMENDATIOMS. 

Although  the  number  of  breaks  has  been  less  than  the 
previous  year,  I  would  recommend  that  the  appropriation  for 
replacing  cement  pipe  be  increased,  and  renew  the  recom 
mendation,  so  often  made,  that  the  pumping  station  and  sur- 
roundings receive  the  needed  repairs. 

Respectfully  submitted, 

P.  H.  PARKER, 

Superintendent, 
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SUMMARY  OF  STATISTICS 

BUGGXSTBD  BT  TVS 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  city  census,  1885,  13,867. 

Works  constructed,  1867--8. 

Owned  by  city. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 


2.     Description 


►  35  weeks. 


PDMPING. 

Builders  of  pumping  machinery H.  R.  Worthington. 

a.  Anthracite. 
c.  Grate. 
i  d.  Pittston. 
of  fuel  e,  $3.85. 

[</.  Mill  shavings,  $30  per  week,  17  weeks. 

6.  Total  pumpage  for  year,  226,961,525  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 

Cost  of  pumping  Jigured  an  pumping  station  expenses^ 
$4,784.71. 

11.  Per  million  gallons  raised  against  dynamic  head  into 
reservoir,  $21.08. 

12.  Per  million  gallons  raised  one    foot  high   (dynamic), 
$0,0667. 

Cost  of  pumpirig  figured  on  total  maintenance^ 
$23,916.13. 

13.  Per  million  gallons  raised  against  dynamic  head  into 
reservoir,  $105.38. 
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14.     Per  million  gallons  raised  one  foot    high   (dynamic), 

$0,333. 

FINANCIAL. 
Reoeluts.  llaimenance.  DlsburBements. 


DlvlsiOD  I. 


From  Consumers:  •  I 

A.  Water  rates,  domestic ,  $25,2&1  57 ;  A  A.  Maoaflement   and   re- 1 

2,06195  pairs 'ill, 274  18 

BB.  Interest  on  Bonds |  12,642  00 


B.  Water  rates,  manufacturing. 


C.  Net  receipts  for  water., 

D.  Misc.,  coal,  etc 


27,813  52  cc.  Total  maintenance  f or  - 

1,089  18         year !$28.916  18 

>  DD.  Balance  to  City  Treas- 

6,080  52 


B.  Total f28,352  65         ury 

From  Public  Funds  :  i 

F.  Hydrants |1,200  00 

G.  Fountains  and  Parks.  76  i>0, 
U.  Watering  Troughs ...  250  ou 
I.  Pub'lc  Buildings 60  oo 

$  1,594  00  I 


K.  Gross  receipts,  all  sources....  189,946  65 'KB.  Total 129,946  65 

Division  11. 

«        /:     J     X      f  L.  Domestic $19,290  95 

Fromfixedrates-jj^  Manuf actuiing . . .        351  88 

N $19,642  83 

^  .  .      ( O.  Domestic $  5,960  62 

From  meter  rates  jp    Manufacturing.     1,710  07 

Q $  7,670  69 

$27,313  52 

COMSTBUGTION. 

T.  AppropnaUon  from  tax  levy,  18,979  88   FF.  Bztenslon  mains 18,008  48 

U.  Pipe  and  labor 896  14   GG.        <*        services 1,872  04 

V.  Total $4,875  52    KK.  Total $4,876  68 

W.  Cost  of  works  to  date $315,915  65 

X.  Bonded  debt  at  date 231,500  00 

♦y.  Value  of  sinking  fund  at  this  date 91,600  00 

Z.  Bate  of  interest,  4  and  6  per  cent 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  13,500. 

2.  "  "  "         on  lines  of  pipe,  13,200. 

3.  "  "  ''         supplied,  12,900. 


♦Toward  paying  bonded  debt  of  city  of  $436,500.00, 
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4.  Total  number  gallons  consumed  for  year,  226,961,525. 

5.  Passed  through  domestic  meters,  21,131,690  gallons,  or 

9.3  per  cent. 

6.  Passed  through  manufacturing  meters,  9,496,570  gallons, 

or  4.2  per  cent. 

7.  Average  daily  consvunption,  621,812  gallons. 

8.  Chdlons  per  day  to  each  inhabitant,  46.6. 

9.  "         "    "        "        consumer,  48.2. 
10.  "         "    "        "        tap,  277. 

DISTRIBUTION. 

MAIH.  SBRTIOIS. 

1.  Kind  of  pipe,  cement  lined,        16.  galvanized  iron,  lead. 

cast  iron,  wrought  iron. 

2.  Size,  from  ^  inch  to  10  inches.  17.  From  ^  inch  to  4  inches. 

3.  Extended,  5,257  feet.  18.  8,890  feet. 

4.  Discontinued,  3,454  feet.  19.  180  feet. 

5.  Total  now  in  use,  29.4  miles.  20.  12.48  miles. 

6.  Cost  of  repairs  per  mile,  $88.  21.  Senrice  taps  added,  104. 

7.  Leaks  per  mile,  2.1.  22.  Number  now  in  use,  2,248. 

8.  Small  distribution  pipe  less  28.  Average  length  of  service,  82.7. 

than  4  inches,  total  length,       24.        ''       cost     ''        **    $18.19 
27,697  feet.  25.  Meters  added,  28. 

9.  Hydrants  added,  1.  26.  Number  now  in  use,  262. 

10.  Number  now  in  use,  168.  a.  domestic,  227. 

11.  Stop  gates  added,  6.  b,  manufacturing,  85. 

12.  Number  now  in  use,  257. 

18.  Small  stop  gates  less  than  27.  Motors  and  elevators  added,  1. 

4  mches,  total,  67.  28.  Number  now  in  use,  6. 

14.  Number  of  blow-off  gates,  4. 

15.  Range  of  pressure  on  mains, 

at  centre,  for  day  and  night, 
70  to  85  lbs. 

STORAGE. 

Earthwork  reservoir,    low   service,   capacity   2,236,000 
l^ons. 

Iron  tank,  high  service,  capacity  106,000  gallons. 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


J 


p 


Digitized  by 


Google 


^Wp^ 


TWENTY-FIRST 


ANNUAL   REPORT 
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Water  Department 
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CITY    OF    BURLINGTON,   VT. 

Water   Department. 

1887. 


WATER    COMMITTEE. 

AldermaD  McKILLIP,   Chairmmi. 
Aldei-man  SMITH, 
Alderraan  WATSON. 


SUPERINTENDENT. 

F.  H    PARKER. 


COLLECTOR. 

G.  D    WELLE  R,    City  Treamrer. 


PUMPING    STATION. 

JOEL  W.  THOMAS,    Engineer. 
ALFRED  J.  HOWARD,  Fireman, 


FOREMAN. 

WILLIAM  CASSIDY. 
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TIJSlFOTtT 


Superintendent  of  Water  Works. 


To  the  City  Council  of  the  City  of  Burlington  : 

Gentlemen — The  following  is  a  statement  of  the  receipts  and 
disbursements  of  the  Burlington  City  Water  Works,  from  Janu- 
ary 1  to  December  31,  1887. 

RECEIPTS. 

Prom  G.  D.  Weller,  City  Treasurei' $18,030  19 

DISBURSEMENTS— CONSTRUCTION. 

Service  pipe  and  fittings $    374  04 

Labor  on  services 464  39 

Cast  iron  pipe,  packing  and  lead 1,347  91 

Labor  on  mains 635  74 

Gates , .  .,.-. ,. 125  74 

Gktte  and  cut  qflf.  boxes 225  84 

I  -    4-  U  .  Jii^I  111     Dilj;    -  fjuf-iH 

iHcidentalF., .  .^^--^ 2  50 

$  3,176  16 

/.orr/.ij  r  m/  mji 

CURRENT. 

Pay  rolls,  .^'f/?:^.";: $1,301  10  '»""l.i.M'> 

Materials  foynikiiaigemeut  and  repairs 203  82       »i''>  f'^»*'J 

Office  expehyeiVf. 63  08     -'^  I'""'' 

JPrinting^^S^iBi'tyln'g  and  postage. 101  10        """  ''^'^ 
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SuperinteiKleiit 1,000  00 

Horse  keeping,  shoeing  and  repair^ 223  50 

Gate  and  cut-off  boxes 270  02 

Repair  of  hydrants 18  79 

Repair  of  tools 20  25 

Incidentals 38  65 

r  Cast  iron  pipe 1,568  19 

Replacing     I  Labor 592  47 

cement  pipe   |   Packing  and  lead .  201  66 

[  Gates 22  54 

$  5,625  17 

PUMPING. 

Pay  rolls $2,099  65 

Supplies 173  84 

Fuel 4,322  24 

Repaii'B  on  machinery 311  66 

Repairs  on  buildings  and  grounds 106  92 

Rent  of  ground 75  00 

Repairs  on  motor 59  26 

Repairs  on  pier 410  77 

Incidentals 15  69 

*   7,575  03 

METERS. 

Meters $1,549  62 

Repairs  and  freight 104  21 

'"'   -  $    1,658  Si 

01   jtVl.K  % 

KECAPITULATION. 

Constructiq^.  -H^JH  *: .^3,176  16  , 

Cun*ent . . .  ^.p.  ^j^^. 5,625  17 

Pumping,  .^^j  .j,.^ 7,575  03  .   , 

Meters. .  .  .,,|  .f^,^ 1,653  83 


$18,030  1^ 
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FUEL   SHBD. 

By  vote  of  the  Board  of  Aldermen  a  special  appropriation 
was  made  for  building  a  fire  proof  fuel  shed  at  the  pumping  sta- 
tion, at  an  estimated  cost  of  $5,685.  The  cost  of  this  shed  com- 
pleted was  as  follows : 

RECEIPTS. 

From  G.  D.  Weller,  City  Treasurer $5,244  29 

DISBURSEMENTS. 

Roof $3,181  31 

Brick  and  stone  work 2,138  32 

Timber  under  foundations 40  16 

Castings 64  50 

$5,424  29 

Less  discount  for  delay  in  erecting  roof 180  00 

$5,244  29 

We  hereby  certify  that  we  have  examined  the  vouchers  and 
accounts  of  the  Superintendent  of  City  Water  Works  from  Jan- 
uary 1  to  December  31,  1887,  and  find  the  same  correct. 

MICAH  H.  STONE,) 

H.  R.  WING,  y  Auditors. 

W.  C.  ISHAM.  ) 

WATER   PUMPED. 

1887.  Galloiis, 

January 19,310,100 

February 17,866,475 

March 19,907,700 

April 17,412,750 

May 18,990,025 

June ; 18,434,075 

July 23,102,725 
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August 22,156,675 

September 18,872,800 

October 17,175,600 

November   15,877,300 

December 16,005,026 

Total  water  pumped  in  1887 225,111,150 

Total  water  pumped  iu  1886 226,961,526 

Decrease  in  1887 1,850,875 

Average  daily  consumption  in  1887 616,743 

Average  daily  consumption  in  1886 621,812 

SERVICES. 

There  have  been  added  101  services  of  the  following  sizes : 

1 • 4    inch  pipe. 

1 3       "      " 

6  2       "      " 

1 li     "      " 

7 1       '*      " 

2 J       "       " 

84 i       "       " 

Six  services  have  been  discontinued. 

MAINS. 

New  mains  have  been  laid  in  the  following  streets  : 

WITH    FOUR-INOH   CAST   IRON   PIPE. 

Bay  View  street,  easterly  from  Union 85  feet 

Claike  street  pipe,  extended  southerly 192     " 

Church  street  pipe,  extended  northerly  to  Maple  street.   185     '* 
Johnson  street,  from  north  line  Monroe  to  south  line  of 

Peru   street 350     " 

Maple  street  pipe,  extended  westerly  to  Church  street. .  210     " 
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St.  Louis  stxeefc,  northerly  from  Archibald  street 264  feet 

Spruce  street  pipe,  extended  easterly 288     " 

Wardsstreet,  westerly  from  Blodgett  street 146     " 

Ward  street,  easterly  from  east  line  of  North  avenue. . .   190     " 

WITH  SIX-INCH  CAST  IRON  PIPE. 

North  avenue  pipe,  extended  northerly 936     " 

Total  length  of  new  mains 2,846  feet 

The  pipe  at  west  end  of  Ward  street  is  connected  with  the 
North  avenue  pipe,  and  the  pipe  in  Johnson  street  with  the  pipes 
in  Monroe  and  Peru  streets,  by  small  pipes  until  such  time  as  the 
cement  pipes  in  those  streets  is  replaced  by  iron  pipe,  when  per- 
manent connections  will  be  made. 

The  cement  pipe  in  the  following  streets  has  been  replaced 
this  season — 

WITH  FOUR-INCH  CAST  IRON  PIPE. 

Church  street,  northerly  from  Adams 430  feet 

Maple  street  westerly  from  Elm. . .  ^ 180     " 

WITH  SIX-INCH  CAST  IRON  PIPE. 

Champlain  street  from  Pearl  to  Peru  street 803  •' 

and  the  connection  with  this  pipe  and  pipes  in  the 
intersecting  streets  were  made  at 

Peru  street  with  four-inch  pipe 36  " 

Monroe"         "          "            " 63  " 

Smith's  Lane  "       six    "       "   65  " 


Total  length  of  cement  pipe  replaced 1577  feet 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 97,137     " 

Iron 69,087     " 


Total  feet  of  pipe 156,224 

Total  miles  of  pipe 29.58 
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HYDRANTS. 

t 

The  hydrants  net  this  season  are  located  as  follows : 

LOCATION.  KIND. 

North  aveaue  and  Noiih  Bend,  southeast  comer . . .  Ludlow  Post. 

Main  and  Union,  uortheast  corner Lang         " 

Spring  and  Interval  avenue,  northwest  comer "  '' 

Central  Vt.  R.  R.  depot,  at  north  end Ludlow     " 

Central  Vt.  R.  R.  yard,  west  of  engine  house "  " 

With  the  exception  of  the  first  named,  the  above  replace  un- 
derground h5^di*ant8.  Two  underground  hydrants  in  the  railroad 
yard  north  of  the  depot  were  removed  at  the  request  of  the  rail- 
road company. 

Total  number  public  hydrants 142 

Total  number  private  hydrants 20 

Total 162 

GATES. 

The  following  old  gates  on  cement  pipe  have  been  removed : 

Champlain  at  Pearl 1    6-inch 

Monroe  at  Champlain 2    3     " 

Peru  at  Champlain 1    3     ^' 

Smith's  Lane  at  Champlain 1    6     " 

Total  removed 6 

The  following  gates  have  been  set  this  season  : 

Champlain  at  north  line  Peai*^ 1  6-inch 

Champlain  at  south  line  Pearl 1  6 

Champlain  at  north  line  Peru 1  6 

Church  at  north  line  Adams 1  4 

Maple  at  west  line  Elm 1  4 

Monroe  at  east  line  Ch«unplain J  4 

Monroe  at  west  line  Champlain 1  4 
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Peru  at  east  line  Champlain 1  4-inch 

Smith's  Lane  at  west  line  Champlain 1  6     *' 

St.  Louis  at  north  line  Archibald 1  4     " 

Blow-oflf  at  foot  of  College  street ; 1  4     " 

Total  added 11 

Total  number  of  gates  now  in  use  263 

CURBENT. 

The  repairs  for  the  year  have  been 

On  cement  pipe 10  breaks 

«         "         **    9  leaks 

"   iron  pipe G     *' 

"   service  pipes 11     " 

*'   broken  hydrants 4 

One  hundred  and  sixty  iron  stop  boxes  and  thirty  eight   iron 
gate  boxes  have  been  set  to  replace  old  wooden  boxes. 

PUMPING. 

The  amount  of  water  pumped  is  slightly  less  than  in  1886 
and  about  the  same  as  in  1888,  although  it  might  naturally  have 
been  more,  considering  the  additional  number  of  services  aud  the 
increase  in  length  of  sewers,  were  it  not  for  the  increase  iu  the 
number  of  meters. 

As  the  number  of  meters  increase,  the  amount  of  water  leav- 
ing the  reservoir  at  night,  which  is  principally  wasted,  decreases. 

The  timber  work  of  the  pier  at  the  pumping  station  ha^  been 
rebuilt  above  low  water,  filled  with  stone,  planked  on  top  and 
now  instead  of  joining  the  dock  front,  it  is  separated  from  it  by  a 
space  of  four  feet.  The  pump  wells  are  by  this  change  sur- 
rounded by  water,  that  is  so  agitated  by  ihe  waves  that  the  ac- 
cumulation of  floating  matter  at  this  point  is  now  avoided  aud  a 
much  more  creditable  appearance  is  presented. 
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An  additional  plot  of  land  50x100  feet  adjoining  our  former 
lot,  has  been  leased,  upon  which  has  been  built  a  new  fire-proof 
fuel  shed,  a  substantial  brick  building  with  stone  foundation  40x 
97^  feet,  covered  with  an  iron  roof  and  connected  with  the  boiler- 
room  by  a  short  passage.  A  track  for  a  coal-car  which  runs 
through  the  center  of  this  building  at  the  height  of  the  side  walls 
is  supported  entirely  by  the  roof  trusses,  and  from  the  face  of  the 
building  to  the  scales  at  the  dock  front  by  an  iron  trestle. 

The  old  shed  fell  down  on  removing  the  side  boarding,  and 
the  space  it  occupied  has  been  enclosed  by  a  high  fence  and  will 
be  used  as  a  pipe-yard,  and  the  open  lot  will  be  a  protection  to  the 
engine  room  in  case  of  fire  among  the  adjoining  lumber  sheds. 
Shavings  have  been  used  for  fuel  36  weeks  and  consequently  we 
have  a  larger  supply  of  coal  on  hand  than  usual  at  this  time. 
The  pumps  have  had  a  general  overhauling,  all  needed  repairs 
have  been  made  and  they  are  in  good  order. 

METERS. 

There  are  now  in  use  374  meters,  an  increase  of  112  over 
last  year. 

Of  this  number  262  are  owned  by  individuals  ;  112  are  the 
property  of  the  department,  of  which  number  51  are  rented  under 
the  regulatious  adopted  in  May. 

There  has  passed  through  the  meters  33,335,752  gallons  of 
water,  the  bills  for  which  amount  to  $9734.15,  or  practically  16 
per  ceut  of  the  water  pumped  has  yielded  32  per  cent  of  the 
revenue.  Although  the  meter  rates  were  reduced  from  June  1st, 
this  is  an  increased  percentage  over  last  year,  owing  to  the  large 
increase  in  house  meters,  which  pay  the  highest  rate,  and  the 
iotal  water  collections  show  a  gain  of  $1733.76  over  1886. 

Respectfully  submitted, 

P.  H.  PARKER, 

Superint€7idenL 


Digitized  by 


Google 


WATBE  DBPABTMBNT.  11 

EULES  AND  REGULATIONS 

Burlington   City   Water   Works. 

Adopted  by  City  Council,  May  2d,  1887. 

Applications  for  water  must  be  made  at  the  Supeiintendeut^s 
office,  and  must  be  signed  by  the  owner  of  the  premises  to  be 
supplied,  or  his  or  her  duly  authorized  agent,  and  must  state  the 
use  for  which  the  service  is  desired. 

All  premises  are  entitled  to  a  service  pipe  ^  inch  in  diameter 
to  the  line  of  the  street,  at  the  expense  of  the  city,  and  larger 
services  will  be  furnished  for  fire  purposes  or  where  a  meter  is  to 
be  used,  on  property  holders  paying  the  increased  cost. 

When  two  or  more  take  water  through  one  service  pipe,  the< 
ordinance  in  regard  to  cutting  off  the  supply  shall  be  applicable 
to  all,  although  one  or  more  shall  be  innocent  of  any  cause  of 
ofiense. 

Outside  faucets  or  yard  hydrants  for  the  supply  of  families, 
not  allowed  unless  kept  in  perfect  repair. 

No  person  shall  be  entitled  to  damages,  nor  to  have  any  por- 
tion of  a  payment  refunded,  for  any  stoppage  of  supply  occa- 
sioned by  accident  to  any  portion  of  the  works ;  for  stoppage  for 
addition  or  repairs,  or  for  non-use  occasioned  by  absence. 

All  persons  taking  water  must  keep  the  fixtures  and  service 
pipe  within  their  own  premises  in  good  repair  and  fullj  protected 
from  frost,  and  must  prevent  all  unnecessary  waste  of  water,  un- 
less supplied  through  a  meter. 

No  charge  will  be  made  for  water  from  private  hydrants  that 
may  be  erected  and  used  in  case  of  fire,  but  any  other  use  of  such 
hydrants  is  prohibited. 

Consumers  who  desire  to  take  water  through  a  meter  rather 
than  at  schedule  rates,  can  do  so  on  paying  the  cost  of  such 
meter  as  shall  be  approved  by  the  Superintendent,  together  with 
the  cost  of  putting  in  and  maintaining  the  same  in  perfect  repaii*. 
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Meters  with  ^  inch  delivery  will  be  furnished  any  property 
holder  under  the  following  conditions :  The  place  of  setting  the 
meter  shall  be  satisfactory  to,  and  approved  by  the  Superintend- 
ent ;  the  cost  of  such  setting  and  any  damage  to  the  meter  by 
frost  or  improper  usage  shall  be  paid  by  the  property  holder,  and 
th«  sum  of  $2.00  shall  be  paid  annually  in  advance  to  the  city  to 
cover  interest,  maintenance  and  repaii*s. 

Meters  larger  than  ^  inch  delivery  will  be  furnished  under 
similar  conditions,  on  property  holders  paying  an  increased  rent 
based  on  the  extra  cost  of  the  larger  meter. 

Persons  using  meters  must  connect  all  the  fixtures  supplied 
with  water  on  their  premises  with  such  meters,  so  that  all  the 
water  used  will  be  measured,  and  all  water  passing  thiough 
meters  must  be  paid  for  whether  used  or  wasted. 
"*  Water  used  through  two  or  more  meters  upon  the  same 
premises,  for  the  same  business,  or  to  supply  the  same  pipes  used 
for  a  common  supply,  shall  be  rated  as  passing  through  one 
meter ;  if  used  through  separate  pipes  for  different  kinds  of  busi- 
ness, each  meter  shall  be  rated  separately. 

Premises  of  different  individuals  shall  not  be  supplied 
through  one  meter 

If  from  any  cause  a  meter  fails  to  register  the  amount  of 
water  passing  through  it,  the  consumer  will  be  charged  at  the 
average  daily  rate  as  shown  by  the  meter  when  in  order. 

The  city  reserves  the  right  to  put  in  a  meter  at  theii-  own 
expense,  and  chaige  for  measured  water  instead  of  schedule  rates. 

Meter  rates  payable  quarterly,  and  in  no  case  where  a  meter 
is  used  shall  the  annual  charge  for  water  be  less  than  ten  dollars. 

The  use  of  hose  for  any  purpose  more  than  two  hours  a  day. 
the  use  of  nozzles  larger  than  ^  inch  in  diameter,  the  use  of 
fountains  and  lawn  sprinklers  after  dark,  and  the  use  of  fixtures 
with  a  constant  flow  are  forbidden,  unless  the  premises  where 
such  fixtures  are  used  are  supplied  through  meters. 

Attention  is  called  to  the  penal  clauses  of  sections  4,  5,  6,  7> 
8,  13,  14  and  15  of  the  revised  ordinances  in  relation  to  the  Water 
Department. 
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YEARLY  WATER  RATES. 

For  one  family,  one  faucet $  7  00 

"    each  additional  faucet 1  00 

*'    two  families  using  one  faucet,  each 6  00 

*'    three  or  more  families  using  one  faucet,  each 5  00 

'*    one  water  closet 4  00 

■*'    each  additional  water  closet 2  00 

"    urinals,  each 4  00 

*•    one  bath  tub 4  00 

••    each  additional  bath-tub 2  .00 

"    drug  stores,  each 10  00 

*•    grocery  stores,  each 7  00 

^'    dry  goods  stores,  each 6  OO 

*'    offices  in  detached  building,  one  faucet,  each 6  00 

••    offices  in  a  block,  one  faucet,  each 4  00 

*•    two  or  more  offices  using  one  water-closet  or  urinal, 

each 3  00 

^'    churches  and  schools,  one  faucet,  each 7  00 

••    barber  shop,  one  chair 6  00 

'•    each  additional  chair 1  00 

'    blacksmith  shop 6  00 

••    steam  boiler,  meter  rate 

••     private  horses,  each 3  00 

For  truck  horses,  each $2  00 

"    livery  and  boarding  horses,  each 3  00 

'•    hose  for  gaden,  etc.,  not  to  exceed  ^  inch  nozzle,  two 

hours  each  day 4  00 

••    cows,  each,  payable  December  collection 1  50 

"     brick  laying  per  M 05 

'-    stone      '*         "    perch 01^ 

••     plastering       *'    100  yards 25 

MONTHLY    METER    RATES. 

Under    1,000  cubic  feet 30i'.  per  100  feet 

Over      1,000  and  under    2,000  cubic  feet 25c.    '*  " 

2,000     "       •'         4,000      *'        '•    20c.    '-  '^ 

4,000     "       '•         6,000     "        "    15c.    "  ** 

"         6,000     "       *'       10,000      "        **   12c.    "  " 

_"       10,000     "       "      20,000     "        **    lie.    *'  " 

'^^  "'20,000  •         "        "   10c.    "  '* 
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SUMMARY  OP  STATISTICS 


8UGOE8TBD  BY  THB 


New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  city  census,  1885,  13,357. 

Works  constructed,  1867-8. 

Owned  by  city. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 


PUMPING. 


1.      BuUders  of  pumping  machinery H.  R.  Worthington. 

^  a.  Anthracite. 
c.   Grate. 


2.      Description 
of  fuel. 


d.  Pittbton.  ^17  weeks. 


e,   $5.44. 

(/.  Mill  shavings,  $38.50  per  week,  35  weeks. 

6.  Total  pumpage  for  the  year,  225,111,150  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  3lG 

feet. 
Cost  of  pumping  figured  on  pumping  station  expenses^ 
$7,575.03. 

11.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoii*,  $33.65. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  $0.1065. 

Co$t  of  pumping  figured  on  total  maintenance^ 
$24,690.20. 

13.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoir, $109.72. 

14.  Per  million  gallons  raised  one  foot  high  (dynamic)^'.$0.347. 


K 
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FINANCIAL. 
Division  I. 

Receipts.  Maintenance.  Disbursements. 

~Prom  Consumers :  ~ 

A.  Water  rates,  domestic $25,707  2S 

B.  Waler  rates,  manufacturing 8,340  06 


Aa.  Management    and    re- 
pairs  i$18,200  20 

BB.  Interest  on  Bonds 11,490  00 

r.  Net  receipts  tor  water    29,047.28  CC.  Total  maintenance    tor 

D.  Mis.      "       19  2T  year |94,090  20 

DD.  Balance  to  City  Treas- 

E.  Total    29,066  66 

Prom  Public  Funds : 

F.  Hydrants $l,200  oo 

0.  Fountains  and  Parks. ...      75  00 
U.  Watering  Troughs 260  00 

1.  Public  Buildings 69  00 

$  1,594  00  j 

K.  Gross  receipts,  all  sources f  80.660  55  EE.  Total $80,660  55 

Division  II. 

N $19,313  13 

Q $  9,734  16 


$29,047  28 

CONSTRUCTION. 

T.  Appropriation  from  tax  levy. .    $7,770  88   FF.  Extension  mains $2,102  78 

U.  Pipe  and  labor 660  12   GO.        "        services 1,018  48 

HH.FuelShed 5,244  29 

V.TOtal $8,42046  

KK.TotaL $8,420  45 

W.    Cost  of  works  to  date $324,351  10 

X.    Bonded  debt  at  date 231,500  00 

*Y.  Value  of  sinking  fund  at  this  date 97,850  00 

Z.     Rate  of  interest,  4  and  6  per  cent. 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  14,000. 

2.  "  "  *'   .       on  lines  of  pipe,  13,700. 

3.  *'  "  "  supplied,  13,400. 

4.  Total  number  gallons  consumed  for  year,  225,111,150. 


•Toward  paying  bonded  debt  of  city  of  $426,500.00. 
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5.     Passed  through   domestic  meters,  22,439,200  gallons,  or  9.9 

per  cent. 
G.     Passed  through  manufacturuig  meters,  9,496,570  gdlons,  or 

4.8  per  cent. 

7.  Average  daily  consumption,  G16,743  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  44. 

9.  *•          •'     "      '*     '*      consumer,  46. 
10.  '*  "     tap,  268. 


MAIN. 

1  Kind  of  pipe,  cemenl  lined, 
cast  iron,  wrought  iron. 

2  Size,  from  i  inch  tx;  10  inches. 
8.  Extended,  4,423  feet. 
4.  Discontinued,  1,577  feet. 
«5.  Total  now  in  use,  29.58  miles. 


DISTRIBUTION. 

SBRYIOKS. 

16.  galvanized  iron,  lead. 


17.  From  J  inch  to  4  inches. 

18.  2,638  feet. 

19.  146  feet. 

20.  12.95  miles. 

6.  Cosi  of  repairs  per  mile,  f  20.30.  21.  Service  laps  added,  101. 
7    Leaks  jht  mile,  1.2.  22.  Number  now  in  use,  2,338. 

8.  Small  diairibution  pipe  less  than  23.  Average  length  of  service,  27.2. 
4  inches,   total   length,   27,697  24.  '*      cost      **         "        $10.84. 


25.  Meters  added,  112. 

26.  Number  now  in  use,  874. 

a.  domestic,  338. 
h,  manufacturing,  86. 


Motors  and  elevators  added,  1. 
Number  now  in  use,  7. 


feet. 
9.  Hydrants  added,  1. 
iO.  Number  now  in  use,  162. 
11.  Stop  gates  added,  6. 

12  Number  now  in  use,  263. 

13  Small   Htop    gates  less  than  4     27. 

inches,  total,  67.  28. 

14.  Number  of  blow-off  gates,  5. 

15.  Range  of  pressure  on  mains,  at 

centre,  for  day  and  night,  70  to 
85  lbs. 

STORAGE. 

Earthwork  reservoir,  low  service,  capacity  2,2f<6,000  gallons. 
Iron  tank,  high  service,  capacity  106,000  gallons. 
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CITY   ORDINANCE. 


REVISION     OF     1888. 


CHAPTER  I. 

WATEK    DEPARTMENT. 


It  is  hereby  ordained  by  the  City  Council  of  the  City  of  Bur- 
lington QB  follows: 


Sbc.  X.  Duties  of  superintendent  of  water 
works. 

Sec.  2.  Superintendent  to  make  monthly 
statement  of  ejtpenses  to  Board  of  Aldermen. 

Sec.  3.  Superintendent  to  give  notice  before 
shutting  off  supply  of  water  from  hydrants. 

Sec.  4.  When  water  is  to  be  shut oflf  from 
any  line  of  pipes,  takers  to  be  notified. 

Sec.  5.  Superintendent  to  have  an  examina- 
tion made  of  hydrants  and  fire  plugs  belonging 
to  city. 

Sec.  6.  City  Council  to  prescribe  rules  and 
regulations  for  government  of  water  works. 

Sec.  7.  Rates  to  be  fixed  by  committee  of 
Board  of  Aldermen.  Service  rates  to  be  paid 
%\%  months  in  advance ;  untess  rates  are  paid  on 
or  before  the  toth  of  June  and  December,  su- 
perintendent to  cut  on  water  from  premises. 

Sbc.  8.  Additions  and  alterations  of  pipes  ; 
bow  made. 


Sec.  9.  Water  may  be  cut  off  from  premises 
of  any  person  misusing  or  giving  it  away. 

Sec.  10.  No  person  from  whose  premises 
the  water  has  been  shut  cff,  shall  let  it  on  or 
use  city  water  from  other  sources,  unless  by  di- 
rection of  superintendent. 

Sec.  II.  Hydrants  not  to  be  opened,  except 
by  superintendent,  committee,  or  chief  engi- 
neer, or  fire  companies  for  fire  purposes. 

Sec.  12.  Mains  tapped  and  lateral  pipes 
laid  by  city  to  street  line. 

Sec.  13.  Injuring  building,  hydrant,  fence 
or  apparatus  connected  with  city  water  works. 

Sec.  14.  Putting  or  throwing  anything  into 
reservoir  or  city  water. 

Sec.  15.  Watering  animals  at  trough,  to 
evade  tax. 

Src.  16.  Penalty  for  violating  provisions  of 
this  chapter. 


The  superintendent  of  the  city  water  works  ^"''«  of 

*  ''  supenn- 


Sec.  1 
shall  have  the  general  supervision  of  the  water  works  '^°*^*'^' 
belonging  to  the  city,  under  such  regulations  as  may 
from  time  to  time  be  prescribed  by  the  City  CouncD,  and 
shall  have  the  right  at  all  times  to  enter  the  premises  of 
any  person  using  the  water,  for  the  purpose  of  examin- 
ing the  pipe  or  other  apparatus  connected  with  the  ser- 
vice pipe,  and  the  manner  in  which  water  is  used  on  such 
premises. 
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Superin-  Seo.  2.    The  superintendent  of  the  city  water  works 

tendent  to  x  *i 

SSiSiiy  stall,  at  the  end  of  each  month,  make  up  an  account  in 
lx]^^a\o'  detail  of  the  expenses  of  the  same,  together  with  a  state- 
ment of  the  outstanding  liabilities  for  such  month,  to  be 
approved  by  the  water  committee,  and  shall  present  the 
same  to  the  Board  of  Aldermen  on  or  before  the  regular 
meeting  of  the  board  for  the  succeeding  month. 

InfS^S^**'         S^-  ^-    Tt®  superintendent  of  the  city  water  works, 
Thutttngoff^  and  in  case  of  his  absence,  the  person  or  persons  acting 

supply  nrom 

hydrants,  in  his  stead,  whenever  he  or  they  shall  cut  ofif  the  supply 
from  any  of  the  hydrants  or  fire  plugs  in  any  part  of  the 
city,  for  repairs  or  other  proper  causes,  and  he  or  they 
shall  §nd  it  necessary  to  keep  the  supply  of  water  shut 
off  therefrom  over  night  of  the  day  when  so  shut  off, 
shall  immediately  give  notice  thereof  to  the  chief  engi- 
neer of  the  fire  department,  or  in  the  absence  of  the 
chief  engineer  from  the  city,  to  the  assistant  engineer  of 
the  fire  department  residing  nearest  to  the  hydrants  or 
fire  plugs  so  cut  off;  and  he  or  they  shall  state  in  the 
notice  particularly  to  what  extent  the  hydrants  and  fire 
plugs  are  so  rendered  unavailable  for  fire  service ;  and 
shall  also  notify  said  chief  engineer  or  assistant  engineeif 
when  the  said  hydrants  and  fire  plugs  are  again  in  work- 
ing order ;  and  in  order  that  no  failure  to  receive  such 
notice  by  the  fire  department  shall  occur,  the  said  super- 
intendent, or  person  in  charge  of  said  city  water  works 
in  his  absence,  shall  give  the  notices  as  aforesaid,  either 
in  person  or  by  special  messenger. 

Takers  to  be  ^^^  ^'    Whcu  the  Said  superintendent  shall  have 

when  water   cause  to  shut  off  thc  supply  of  water  on  any  line  of  .pipe 

is  shut  off.  ,  1      -11     .  1.1 

for  repaurs,  he  shall  mimediately  notify  the  water  takers 


on 


the  line  of  pipe  to  be  shut  off,  stating  as  nearly  as 
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possible  the  length  of  time  such  supply  will  be  shut  off; 
provided,  however,  in  case  of  sudden  bursts,  the  water 
may  be  shut  ofif  without  notice. 


Sio.  5.     The  said  superintendent  shall  have  an  ex-  aty  hy- 

drants  and 

amination  made  of  the  hydrants  and  fire  plugs  belonging  ^i^^'"^'^ 
to  the  city,  from  time  to  time,  and  keep  them  in  working  ^"^^' 
order  at  all  times,  except  when  shut  off  for  repairs ;  and 
shall  cause  all  defects  therein  to  be  repaired  without 
delay. 

Sec.  6.  •  The  City  Council  shall  prescribe  rules  and  city  Council 

•'  *  to  prescnbe 

regulations  for  the  government  of  the  city  water  works,  J^^aUon* 
and  may  from  time  to  time,  by  resolution  or  otherwise,  mim°«f '"' 
adopt  such  pipe  or  other  apparatus  for  the  use  of  the  city 
water  works  as  they  shall  deem  advisable. 

Sec.  7.     The  water  committee  of  the  Board  of  Al-  service  rates 

to  be  fixed 

dermen  shall  have  power  to  fix  all  regular,  meter  and  by  Board  of 

^  ^  '  Aldermen. 

special  service  rates  from  time  to  time,  subject  to  the  ap- 
proval of  the  City  Council.  The  regular  service  rates  for 
water  shall  begin  on  the  first  days  of  June  and  Decem- 
ber, in  each  year,  and  shall  be  paid  in  advance  for  the  To  ^^p^^ 
term  of  six  months,  and  shall  be  payable  to  and  collected  *"  »**^*"<^** 
by  the  city  treasurer  at  his  office.  He  shall  have  the 
premises  of  all  persons  using  water  from  the  city  water 
works  inspected  between  the  first  and  twentieth  days  of 
May  and  November  in  each  year,  and  shall  have  the  pipes 
and  other  fixtures  connected  with  the  service  pipe  exam- 
ined, and  see  that  the  water  on  such  premises  is  used  ac- 
cording to  the  ordinances,  rules  and  regulations  of  the 
water  department,  and  make  a  tax  bill  of  all  meter  and 
special  rates  on  or  before  the  first  days  of  March,  June^ 
September  and  December, 
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Delinquents  If  the  regular  service  rates  are  not  paid  on  or  be- 

reported. 

fore  the  tenth  days  of  June  and  December  respectively, 
and  the  special  service  or  meter  rates  on  or  before  the 
tenth  days  of  March,  June,  September  and  December, 
respectively,  ^  the  city  treasurer  shall  notify  all  delin- 
quents whose  rates  remain  unpaid  at  that  time,  that  un- 
less immediate  payment  is  made  he  will  order  the  super- 
intendent of  the  city  water  works  to  cut  oflF  the  water 
from  the  premises  of  such  delinquent,  imtil  such  regular, 
special  or  meter  rates  due  from  such  delinquent,  with 
five  per  cent  in  addition  thereto,  are  paid  to  the  city 
treasurer,  together  with  the  sum  of  one  dollar  for  cut- 
ting ofif  and  turning  on  the  water;  and  the  said  super- 
intendent shall  immediately  execute  any  such  order  of 
the  treasurer. 

A<Mitions  Sec.  8.     No  pcrsou  shall  use  the  water  supplied  by 

pi^,*how  *^®  ^^y  water  works,  tap  the  mains,  or  any  pipe  leading 
from  the  same,  or  attach  any  pipe  thereto,  or  make  any 
extension  or  alterations  of  or  additions  to  the  service 
pipe  upon  his  premises,  without  first  applying  to  the  su- 
perintendent of  the  city  water  works,  at  his  office,  and 
signing  an  application  for  the  same,  stating  the  purpose 
for  which  he  desires  to  use  the  water.  No  plumber  or 
any  other  person  shall  connect  any  water  closet,  bath 
tub,  fountain,  machinery,  faucet  or  any  other  apparatus 
whatever  with  the  city  water  works  without  first  obtain- 
ing permission  in  writing  so  to  do  from  the  superinten- 
dent of  the  city  water  works,  and  it  shall  be  the  duty  of 
the  superintendent,  whenever  any  such  permits  shall 
have  been  given  by  him,  to  report  the  same  to  the  city 
treasurer  immediately  thereaf  t^. 


made. 


Sec*  9.     No  person  shall  give  away  or  use  any 
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water  from  the  city  water  works  on  any  premises,  for  when  water 

may   be  cut 

any  other  purpose  than  that  for  which  payment  has  been  off. 
made ;  nor  allow  the  water  to  be  wasted  from  fixtures 
out  of  repair  or  otherwise.  The  superintendent  of  the 
city  water  works,  or  his  authorized  agents,  shall  imme- 
diately cut  ofif  the  water  from  the  premises  of  any  person 
who  shall  violate  any  of  the  provisions  of  this  section, 
and  such  offender  shall  be  deprived  of  the  use  of  the 
water  until  he  shall  have  paid  to  the  city  treasurer  for 
the  use  of  the  city,  the  sum  of  one  dollar  for  cutting  ofif  ^ 
and  turning  on  the  water,  and  shall  have  made  all  nec- 
essary repairs. 

Sbo.  10.    No  person  upon  any  premises  where  a  when  cut 

off,  not  to  be 

regular  water  rate  is  assessed,  or  who  shall  take  water  by  Jjl^"®'"**^ 
special  or  meter  rates,  after  the  water  shall  have  been  "'^' 
shut  ofif  for  cause,  as  is  provided  in  sections  sev^i  and 
nine  of  this  chapter,  shall  let  on  the  water,  or  let  the 
water  run  from  the  pipes  on  such  premises,  or  authorize, 
cause  or  permit  the  water  to  be  let  on,  or  draw  or  use 
any  water  from  the  city  water  works,  on  the  premises  of 
any  other  person,  with  or  without  the  permission  of 
such  person,  unless  the  same  be  done  by  or  under  the 
direction  of  the  superintendent  of  the  city  water  works. 

Sec.  11.    No  person  shall  open  any  hydrant  or  fire  Hydrants  or 

,  1.  A  .^  fireplugs 

plug,  or  draw  water  therefrom,  excepting  the  water  com-  J'^^^thSSz^ 
mittee  or  the  superintendent,  or  persons  under  their  di-     p*"^"- 
rection,  or  the  chief  engineer  of  the  fire  department,  and 
members  of  fire  companies  under  his  direction,  for  fire 
purposes. 

Sbo.  12.     The  mains  shall  be  tapped  and  all  lateral  SSJ?**^*^^^ 
pipes  MA  by  the  city  to  the  line  of  the  street,  the  city 
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f  ornishisg  the  stop-cock  and  box  and  keeping  the  same 
at  all  times  in  repair,  extraordinaries  excepted ;  but  the 
city  will  not  be  accountable  for  obstructions  by  frost  or 
otherwise,  or  for  leakage  of  hydrants  or  pipes,  and  dam- 
ages thereby,  upon  the  premises  of  individuals. 

injiiriMio  Sec.  13.    No  person  shall  remove,  carry  oflF,  or  in 

'^"j^^'^pp*""  any  way  injure  any  hydrant,  valve,  valve  box  or  cover, 
stop  cock,  stop-box  or  cover,  pipe,  tool,  apparatus,  fix- 
ture, building,  machinery  or  fence,  belonging  to  the  city 
water  works. 

Putting  any.         Seo.  14.     No  persou  shall  throw,  put  or  place,  or 
reservoir  or  causc  to  be  throwu,  put  or  placed,  in  any  public  reser- 

city  water. 

voir  or  watering  trough,  or  the  water  thereof  in  the  city, 
any  stone,  dirt,  ashes,  shavings,  sticks,  garbage,  rubbish 
or  filth  of  any  kind,  nor  shall  wade  or  bathe  in,  or  cause 
or  permit  a  dog  or  other  animal  to  go  into  or  swim  in 
the  water  of  a  public  reservoir  or  watering  trough  in  the 
city. 

Using  water         Sec.  15.     No  pcrsou  shall  water  a  horse  or  cow  or 

to  evade  tax. 

other  animal  at  any  of  the  public  watering  troughs  of  the 
city,  or  use  any  water  therefrom,  for  the  purpose  of 
evading  the  payment  of  the  regular  rates  charged  by  the 
city  for  the  use  of  water  in  like  cases,  or  with  intent 
thereby  to  defraud  the  city  of  its  lawful  revenues. 

Penalty.  Sec  16.     A  pcrsou  who  shall  violate  any  of  the 

provisions  of  this  chapter  shall  be  punished  by  a  fine  of 
not  more  than  fifty  dollars  nor  less  than  two  dollars. 
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le/EFOI^/T 


OF   THE 


Superintendent  of  Water  Works. 

FRA.NK  H.  PABKEB,  Superintendent. 

JANUARY  1  TO  APRIL  25,  1888. 


To  the  Oity  Council  of  the  City  of  Burlington  : 

Gentlemen — The  following  is  a  statement  of  the  receipts  and 
disbursements  of  the  Burlington  City  Water  Works,  from  Janu- 
ary 1  to  April  25,  1888: 

RECHPTS. 

From  D.  D.  Weller,  City  Treasurer $2,998  37 

DISBURSEMENTS CONSTRUCTION. 

Service  pipe  and  fittings $  57  77 

Pay  rolls  for  labor 17  65 

Addition  to  buildings 389  00 

$   464  42 

CURRENT. 

Pay  roUs. $406  12 

Kepair  hydrants 14  14 

Hydrants. 124  OO 

Cut-oflf  boxes 31  58 

Repair  tools 3  75 

Superintendent 316  64 
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AdToridsing  9^d  printing 30  00 

Horse  keeping  and  repairs 96  25 

Office  expenses 39  46 

Materials  for  management  and  repairs 95  47 

$1,157  41 

PUMPING. 

Pay  rolls $560  50 

Rent  of  ground 100  00 

Bepairs  of  machinery 185  28 

Supplies 107  39 

$   953  17 

METERS. 

Meters $413  96 

Freight  and  repairs 9  41 

$    423  37 

RECAPITULATION. 

Construction $   464  42 

Current 1,157  41 

Pumping 953  17 

Meters 423  37 

$2,998  37 

We,  the  undersigned  Auditors  of  the  City  of  Burlington, 
certify  that  we  hare  examined  the  youchers,  books  and  accounts 
of  the  Superintendent  of  the  City  Water  Works  from  January  1 
to  April  25,  1888,  and  find  the  same  correct 


MICAH  H.  STONE, 

Respectfully  submitted, 


H.  R.  WING,  \  Audlton. 

W.  C.  ISHAM,  I 


F.  H.  PARKER, 

Superintendent. 
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OF  THB 


Superintendent  of  Water  Works. 


FRANK  H.  CBANDALL,  Superintendent. 
April  25th,  1888,  to  January  Ist,  1889. 


To  the  City  Council  of  the  City  of  Burlington  : 

Gentlemen  : — The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  City  Water  Works,  from 
April  25th  to  December  31st,  1888. 

REOBIPTS. 

From  G.  D.  Weller  City  Treasurer $16,227  94 

DISBUBSXMBNTS OONSTBUCTION. 

Service  pipe  and  fittings $   407  44 

Labor  on  Services 539  17 

Cast  iron  pipe,  packing  and  lead 1,217  09 

Labor  on  mains 556  77 

Hydrants 68  00 

Gates 33  00 

Gate  and  cut  off  boxes 221  41 

Higher  service  pump 345  00 

Incidentals 4  00 

$3,391  88 
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OUBRENT. 

Pay  rollB $1,461  29 

Materials  for  management  and  repairs 202  38 

Office  expenses 62  80 

Printing,  advertising  and  postage 50  80 

Superintendent 666  64 

Horse  keeping,  shoeing  and  repairs 160  12 

Gate  and  cut-off  boxes 553  94 

Repair  of  hydrants 96  76 

Repair  of  tools 22  25 

Incidentals 26  65 

Replacing  cement  pipe.  Oast  iron  pipe 2,069  40 

Labor 912  93 

Packing,    lead    and 

stops 460  46 

Gates 372  44 

9  7,118  85 

PUMPING. 

Pay  rolls $  1,474  53 

Supplies. 101  37 

Fuel 2,526  00 

Repairs  on  Machinery 201  17 

Repairs  on  buildings  and  grounds 129  93 

Insurance 90  00 

Repairs  on  motor 9  10 

Incidentals 20 

$  4,537  30 

METEBS. 

Meters $  1,172  60 

Repairs  and  freight 7  31 

$  1,179  91 

REOAPITULATION. 

Construction $  3,391  88 

Current 7,118  85 

Pumping 4,537  30 

Meters 1,179  91 

$16,227  94 
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RESERVOIRS. 

At  a  meeting  of  the  Board  of  Aldermen,  held  April  20,  1888, 
the  following  resolution,  offered  by  Aldermen  Brown,  Chairman 
of  the  Water  Committee,  was  adopted : 

'^  WhereaSy  The  present  reservoir,  under  the  system  of 
^'  water  supply  in  use  in  the  city,  is  hardly  of  sufficient  capacity 
'^  in  the  event  of  extensive  fires,  and  has  been  shown,  upon  recent 
''  and  repeated  inspection,  to  be  badly  out  of  repair  and  in  great 
^^  need  of  cleansing,  and  to  demand  immediate  and  extensive  im- 
"  provements  which  cannot  be  made  without  emptying  the  reser- 
"  voir  of  water,  and  having  it  empty  for  a  considerable  time,  and 
"  so  greatly  imperiling  the  safety  of  property,  and 

"  Wherects,  Our  city  needs  and  should  have  a  reservoir, 
*'  which  will  permit  of  a  constant  change,  circulation  and  fresh- 
"  ening  of  water  used  by  the  public  for  drinking,  which  is  not 
"  now  possible  under  the  present  system.      Therefore 

"  Resolved^  That  it  is  the  sense  of  the  City  Council  that  a 
'^  sum,  not  exceeding  $25,000  to  be  obtained  either  from  taxes, 
"  assessed  by  the  City  Council,  or  from  a  pledge  of  the  credit  of 
"  the  city,  should  be  appropriated  for  the  construction  of  an 
'^  additional  reservoir,  and  the  proper  repair  of  the  existing  ooe, 
'^  upon  such  plan  as  the  committee  of  the  Water  Department,  in 
*'  its  discretion,  may  adopt ;  and  that  said  conmiittee  should  pro- 
'^  ceed  to  construct  such  reservoir,  and  make  such  repairs  from 
^'  the  moneys  which  may  be  appropriated  as  aforesaid." 

For  the  purpose  of  ascertaining  whether  the  city  preferred 
to  authorize  the  pledge  of  the  credit  of  the  city  for  this  sum 
rather  than  raise  it  by  a  direct  tax,  a  city  meeting  was  called  by 
the  Mayor  on  the  8th  of  May  last.  At  this  meeting  the  following 
resolution  was  adopted : 

"  Resolved,  That  the  City  Council  of  the  City  of  Burlington 
"  are  hereby  authorized  to  pledge  the  credit  of  the  city  for  a  loan 
"  not  exceeding  twenty-five  thousand  dollars  ($25,000)  payable 
"  in  instalments  not  extending  beyond  ten  years,  for  the  pur  - 
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''  poBe  of  building  a  new  reservoir  and  repairing  the  present 
"  one." 

After  a  considerable  delay,  occasioned  by  the  desire  to  build 
a  cheaper  and  therefore  smaller  reservoir  than  the  one  previously 
contemplated,  it  being  found  that  the  capacity  and  general  utility 
decreased  much  more  rapidly  than  the  cost,  it  was  finally  decided 
to  build  the  four-million  gallon  reservoir,  for  which  plans  and 
specifications  were  prepared  by  Superintendent  Parker  two  years 
ago.  Bids  were  asked  for,  and  the  contract  awarded  to  Messrs. 
W.  H.  Lang,  Goodhue  &  Co.,  of  this  city,  the  lowest  bidders. 

The  Parker  Reservoir  is  so  proportioned  as  to  shape  and 
size,  as  to  occupy  the  entire  available  space  south  of  the  old 
Reservoir  on  the  lot  at  present  owned  by  the  city,  and  in  pro- 
portion to  its  capacity  is  much  the  cheapest  that  could  be  built 
upon  that  lot. 

The  material  to  be  excavated  was  generally  thought  to  be  a 
hard-pan,  next  door  to  bed-rock,  and  for  the  last  few  feet  it  came 
fully  up  to  the  general  expectation. 

The  new  Reservoir  has  a  concrete  bottom,  and  its  sides  for 
two  thirds  the  distance  from  the  bottom  are  lined  with  brick  laid 
in  cement.  The  upper  third,  on  which  fluctuation  occurs  is 
covered  with  blocks  of  Barre  granite  of  sufficient  size  to  resist 
the  action  of  the  ice,  making  a  reservoir  in  which  there  is  no 
chance  for  the  accumulation  of  vegetable  growth,  and  which  may 
at  any  time  be  drawn  off  and  thoroughly  cleaned. 

A  portion  of  the  waste  material  from  the  excavation  of  the 
new  reservoir  has  been  used  to  raise  and  strengthen  the  banks 
of  the  old. 

Some  pipes  and  castings  have  been  procured  ;  further  than 
this  nothing  has  as  yet  been  done  toward  the  repairs  of  the  old 
reservoir. 

With  the  old  reservoir  placed  on  equally  good  footing  with 
the  new,  and  the  two  connected,  as  is  proposed,  in  such  a  manner 
as  to  admit  of  the  use  of  the  two  together,  or  either  independently 
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we  aace  in  poBsession  of  a  clean  storage  basin  of  nearly  treble  our 
former  capacity,  with  all  the  necessary  facilities  for  keeping  it  so 
without  in  any  way  interfering  with  the  efficiency  of  our  fire  pro- 
tection. 

Work  was  begun  on  the  new  reseryoir  during  the  latter  part 
of  June,  and  though  as  yet  not  wholly  completed,  is  so  far 
advanced  that  we  have  been  able  to  permanently  discontinue  the 
use  of  the  old  reservoir. 

That  this  was  accomplished  in  spite  of  the  lateness  of  com- 
mencing the  work,  and  an  unprecedentedly  wet  season,  is  largely 
due  to  the  untiring  efforts  and  personal  supervision  of  Mr.  W. 
H.  Lang,  of  the  contracting  firm. 

The  following  is  a  statement  of  the  receipts  and  disburse- 
ments of  the  special  appropriation  made  for  reservoirs. 

RECEIPTS. 

From  Q.  D.  Weller,  City  Treasurer $21,127  56 

DISBUBSEHBNTS — ^NEW  RSSEBVOIB. 

Contractor • $18,000  00 

Pipes  and  castings 1,291  47 

Step  at  base  of  slope 441  50 

Inspection  and  labor 780  09 

Eight-inch  tile  and  plank. . .    120  20 

Brick 52  00 

Freight  and  cartage 44  46 

Printing  and  advertising 31  89 

$20,770  61 

OLD  RESERVOIB. 

Retaining  waU .$  80  69 

Pipes  and  castings 276  25 

$     356  94 

Total $21,127  66 
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We  hereby  certify  we  have  examined  the  vouchers  and 
accounts  of  F.  H.  Crandall,  Superintendent  of  Water  Works, 
from  April  25,  1888,  to  January  1,  1889,  and  find  the  same  cor- 
rect. 

MICAH  H.  STONE,  i 

H.  R.  WING,  >  Auditors. 

W.  C.  ISHAM,  J 

WATKB    PUMPED. 

1888.  Gallons, 

January 18,993,950 

February 20,259,200 

March 19,751,150 

April 16,407,075 

May 18,826,500 

June 23,330,025 

July 25,687,250 

August 23,127,725 

September 21,089,025 

October 22,218,925 

November 22,615,325 

December 22,054,125 


Total  water  pumped  in  1888 254,360,275 

Total  water  pumped  in  1887 225,111,150 

Increase  in  1888 29,249,125 

Average  daily  consumption  in  1888 696,877 

Average  daily  consumption  in  1887 616,743 

SSBVICES. 

There  have  been  added  105- services  of  the  following  sizes: 

4 2    inch  pipe. 

1 H    " 

1 li     " 

1 1       " 

5 }    " 

93 i    " 

Five  services  have  been  discontinued. 
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MAIKS. 

New  mains  have  been  laid  on  the  following  streets : 

WITH   FOUR-INCH   CABT-IBON   PIPE. 

Centre  street,  southerly  from  Bank  street 300  feet. 

Haswell  street,  westerly  from  North  ayenue 220  '^ 

South  Willard  street,  extending  southerly 180  *' 

Bissell  street,  northerly  from  Haswell  street 246  ^^ 

Hickok  street,  easterly  from  North  Union  street 338  *' 

Buell  street,  westerly  from  South  Willard  street 198  ** 

Oak  street,  westerly  from  Interval  avenue 198  '* 

Clarke  street,  extended  southerly 82  ^^ 

WITH   SIX-INCH     CAST-IRON   PIPE. 

North  Willard  street,  northerly  from  Pearl  street 912    " 

Total  length  of  new  mains 2,673  feet. 

The  Buell  street  pipe  is  connected  with  the  South  Willard 
street  p'pe,  the  Hickok  street  with  the  North  Union  street  pipe, 
and  the  Haswell  street  with  the  North  avenue  pipe  by  small  pipes, 
until  such  time  as  the  cement  pipes  of  those  streets  shall  be 
replaced  by  iron  pipe,  when  permanent  connections  will  be  made. 
The  cement  pipe  in  the  following  streets  has  been  replaced 
this  season : 

WITH   FOUR-INCH   CAST-IRON   PIPE. 

Decatur  street,  westerly  from  North  Winooski  avenue. .  549  feet. 
Elm  street,  from  Maple  street  to  Adams  street 540   " 

WITH     SIX-INCH    CAST-IRON   PIPE. 

Cham  plain  street,  extended  northerly  to  North  street. .  680    " 
Battery  street,  from  Bank  street  to  Pearl  street 830    " 

WITH    TEN-INCH    CAST-IRON    PIPE. 

Battery  street,  from  Pearl  street  to  Battery  Place 630    " 

Connections  with  the  Battery  street  pipe  in   the 
intersecting  streets  were  made  at 
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Bank  street,  with  four-inch  pipe 43  feet. 

Cherry  street,  with  fonr-inch  pipe 62    " 

Total  length  of  cement  pipe  replaced 3,334  feet. 

The  four-inch  cast-iron  pipe  on  Pearl  street,  between  Cham- 
plain  and  Battery  streets,  has  this  season  been  replaced  with  a 
ten-inch  cast  iron  pipe. 

LENGTH   OF  PIPS   NOW   IN   USE. 

Cement 93,803  feet. 

Iron 65,094    " 

Total  feet  of  pipe 168,897  feet. 

Total  miles  of  pipe 30.09  miles. 

HTDRANTS. 

There  have  been  three  hydrants  set  this  season. 

LOCATION.  KIND. 

Comer  North  and  Union  streets Lang  Post. 

Comer  Decatur  street  and  North  Winooski  ayenue ...     "        " 

Comer  Interval  avenue  and  Osk  street "        " 

With  the  exception  of  the  last  named,  the  above  replace 
underground  hydrants. 

Total  number  of  public  hydrants 143 

Total  number  of  private  hydrants 20 

Total 163 

GATES. 

The  following  old  gates  on  cement  pipe  have  been 
removed : 

Battery  at  CoD^e 1     5-inch. 

Battery  at  Bank 2    4    " 

Battery  at  Pearl 2    5     -' 

Monroe  at  Battery 1     4    " 
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Pearl  at  IJattery 1  4-iiich. 

Cherry  at  Battery 1  3     " 

Decatur  at  Winooski  avenae 1  4    " 

Elm  at  Adams 1  4    " 

Elm  at  Maple 1  4    " 

Pearl  at  Church 1  6     " 

Total  removed 12 

The  following  gates  have  been  set  this  season  : 

Battery  at  south  line  of  Smith's  lane 1  10-inch. 

Battery  at  north  line  of  Pearl 1  10  " 

Pearl  at  east  line  of  Battery 1  10  " 

Battery  at  south  line  of  Pearl 1  6  " 

Battery  at  south  line  of  Bank 1  6  " 

Willard  at  north  line  of  Pearl 1  6  " 

Willard  at  south  line  of  Pearl 1  6  " 

Champlain  at  south  line  of  North 1  6  " 

Monroe  at  east  line  of  Battery 1  4  " 

Cherry  at  east  line  of  Battery 1  4  " 

Bank  at  east  line  of  Battery .1  4  " 

Decatur  at  west  line  of  Winooski  avenue 1  4  " 

Elm  at  south  line  of  M»ple 1  4  " 

Oak  at  west  line  of  Interval  avenue .1  4  " 

Elm  at  north  line  of  Adams 1  4  " 

Total  added 15 

Total  number  of  gates  now  in  use 266 

CURBENT. 

The  repairs  since  April  25th  have  been : 
On  cement  pipe 6  breaks. 

"     6  leaks. 

"     2  pick  holes. 

On  iron  pipe 3  leaks. 
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On  service  pipes 6  leaks. 

On  broken  hydrants 10 

Ninety-four  iron  stop  boxes  and  eleven  iron  gate  boxes 
have  been  set  to  replace  old  wooden  ones. 

METERS. 

There  are  now  in  use  445  meters,  an  increase  of  71  over 
last  year. 

Of  the  water  pumped  16.3  per  cent,  has  been  used 
through  meters,  yielding  30.6  per  cent,  of  the  collections. 

The  unusual  amount  of  sickness  in  our  city  for  some 
time  past  has  again  caUed  public  attention  to  the  purity  of 
our  source  of  water  supply.  Various  plans  for  its  improve- 
ment have,  for  some  time  past,  been  under  consideration  by 
the  Water  Committee,  under  whose  direction  estimates  have 
been  made  of  the  cost,  and  investigations  are  now  in  progress 
as  to  the  relative  merits  of  different  sources  of  supply. 

Respectfully  submitted, 

F.  H.  CRANDALL, 

Superintendent 
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SUMMARY    OF    STATISTICS 

SUGGESTED    BY   THE 

New  England  Water  Works  Association. 


28  weeks. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  city  census,  1885,  13,367. 

Works  constructed,  1867-8. 

Owned  by  city. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPIKG. 

1.        Builders  of  pumping  machinery H.  B.  Worthington. 

a.  Anthracite. 

c.  Grate. 

d.  Pittston. 

e.  $4.65. 
g.  Mill  shavings,  $38.50  per  week,  24  weeks. 

6.  Total  pumpage  for  the  year,  254,360,275  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against   which  pumps  work,  316 

feet. 
Coat  of  pumping  figured  on  pumping  station  ea^ensea, 
$5,490.47. 

11.  Per  million  gallons  raised  against  dynamic  head    into 

reservoir,  $21.58. 

12.  Per  million  gallons  raised   one  foot  high    (  dynamic ), 

$0.0683. 


2.        Description 
of  fuel. 
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Cost  of  pumping  figured  on  toted  maintenance. 
$24,967.73. 

13.  Per  million  gallons  raised  against  dynamic  head   into 

reservoir,  $98.11. 

14.  Per  million  gallons  raised  one  foot  high     ( dynamic ), 

$0.31. 


Division  1. 

Receipts 


FINANCIAL. 

Maintenance. 


Disburaements. 


From  ConmimerB : 

A.  Waterratee,  domesUo 

B.  Water  rates,  manofaotarlng.. 


C.    Net  receipts  for  water. . 
B.    Total 


F. 
€». 
H. 
L 


From  Public  Fonds : 

Hydrants $1,900  00 

Fountains  and  Parks. .      76  OOi 

Waterln?  Trougbs 8S0  00 

Public  Buildings 09  00 


.|2a,868.46 
.     2.068.56 


.  181,606.00 


K.   Gross  receipts,  all  sources. 


.$  1,694  00 


.188,100  00 


lAA. 


,BB. 
CC. 


DD. 


Management  and  re- 
pairs   .  $18.766  78 

Interest  on  Bonds. . .  11,191  00 

Total    mamtenance 

for  year 94,967  78 

Balance  to  the  City 
Treasury 8,149  97 


KB.    ToUl $88.100  00 


Division  II. 
From  fixed  rates 


From  meter  rates 


fL. 
tM. 

N., 


Domestic 

Manufacturing. . . 


$21,361  97 
112  00 


$21,473  97 


Domestic $7,491  48 

Manufacturing 2,540  55 


Q. 


$10,032  03 


Total $31,506  00 


CONSTRUCTION. 


T.    Appropriation  from  tax  leyy.  .$98,886  58   FF.    Extension  mains $2,168  73 

U.   Plpeandlabor 628  86   QOw  Extension  services 1,018  48 


V.    Total $24,610  48 

w. 

X. 
♦Y. 

z. 


HH.  Reservoir 5,244  29 

KK.  Total 18,420  46 

Cost  of  works  todate $349,334  95 

Bonded  debt  at  date 241,600  00 

Value  of  sinking  fund  at  this  date. 114,100  00 

Rate  of  interest,  4  and  6  per  cent. 
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CONSUMPTION. 

1.  Estimated  total  population  at  date,  16,000. 

2.  "  ''  "  on  lines  of  pipe,  14,200. 

3.  "  «  "  supplied,  13,700. 

4.  Total  number  gallons  consumed  for  year,  254,360,275. 

5.  Passed  through  domestic  meters,  28,253,200  gallons,  or  11.1 

per  cent. 

6.  Passed  through  manufacturing  meters  12,953,250  gallons,  or 

5.3  per  cent. 

7.  Average  daily  consumption,  ti96,877  gallons. 

8.  Qallons  per  day  to  each  inhabitant,  45. 

9.  "        "      "     "    "      consumer,  50.      . 
10.  "        "      "     "     "      tap,  286. 

DISTRIBUTION. 

UABS,  BEBYlOSS. 

1.  Kind  of  pipe,  cement  lined,  cast  16.    Qalvanized  iron,  load. 

iron,  wronght  iron. 

2.  Size,  from  i  inch  to  10  inches.      17.    From  i  inch  to  4  inches. 
8.    Extended  6,887  feet.  18.    8,046  feet. 

4.  Discontinued,  8,714  feet.  19.  116  feet. 

5.  Total  now  in  use,  80.09  miles.       20.  18.6  miles. 

6.  Cost  of  repairs  per  mile,  $10.88.    21.  Sendee  taps  added,  105. 

7.  Leaks  per  mile  .8.  22.  Number  now  in  use,  2,488. 

8.  Small  distribution  pipe  less  than  28.  Average  length  of  service,  81.1. 

4  inches,  total  length,  27,697  24.  '*      cost       **        *'  fll.09. 

feet.  25.    Meters  added,  71. 

9.  Hydrants  added,  1.  26.    Number  now  in  use,  445. 

10.  Number  now  in  use,  168.  a.    domestic,  409. 

11.  Stop  gates  added,  8.  b.    manufacturing,  86. 

12.  Number  now  in  use,  266. 

18.    Small  stop  gates  less  than  4  in-  27.    Motors  and  elevators  added,  1. 
ches,  total  67.  28.    Niunber  now  in  use,  8. 

14.  Number  of  blow-off  gates,  5. 

15.  Range  of  pressure  on  mains,  at 

centre,  for  day  and  night,  70 
to  85  lbs. 

STORAGE. 

Earthwork  reservoirs,  low  service,  capacity  6,236,000  gallons. 
Iron  tank,  high  service,  capacity  106,000  gallons. 


^Toward  paying  bonded  debt  of  city  of  $4S6,600.oa 
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CITY  OF  BURLINGTON,  VT.. 

WATER    DEPARTMENT. 


WATER    COMMISSIONEBS, 

Chairman,  F.  H.  PARKER, 
A.  H.  PARKER, 
J.  W.  GOODELL. 


SUPERINTENDENT, 

F.  H.  GRAND  ALL. 


COLLECTOR, 

G.  D.  WELLER,  City  Treasurer. 


PUMPING    STATION, 

JOEL  W.  THOMAS,  Engineer. 
ALFRED  J.  HOWARD,  Fireman. 


FOREMAN, 

WILLIAM  CASSIDY. 
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FIRST    ANNUAL    REPORT 

OF     THE 

Water    Commissioners. 


To  the  Honorable  Board  of  Aldermen : 

Gentlemen  : — The  Board  of  Water  Commissioners  would 
respectfully  make  the  following  report,  for  the  year  ending  Dec- 
ember 31,  1889. 

The  affairs  of  the  water  department,  which  have  heretofore 
been  under  the  direction  of  a  water  committee  from  the  board  of 
Aldermen,  have  this  season,  in  accordance  with  the  amendment 
to  the  City  Charter,  passed  by  the  last  legislature,  been  directed 
by  three  Water  Commissioners,  of  which  number  one  member 
only  retires  each  year. 

The  first  meeting  of  the  commissioners  was  held  April  25th. 
P.  H.  Parker  was  elected  chairman,  and  the  superintendent, 
es-officio,  clerk  of  the  board,  and  on  Apiil  29th  F.  H.  Crandall 
was  elected  superintendent. 

Regular  meetings  of  the  commissioners  have  been  held  on 
the  Friday  evening  preceding  the  first  Monday  of  each  month, 
and  special  meetings  have  been  held  from  time  to  time,  and  the 
work  in  progress  frequently  inspected. 

We  have  been  somewhat  embarrassed  in  our  labors,  owing  to 
the  fact  that  while  the  amendment  to  the  City  Charter  provides 
that  "  the  water  commissioners  shall  have  the  exclusive  general 
management  and  control  of  the  water  works,  subject  to  any  lim- 
itations and  restrictions  contained  in  the  ordinances,''  the  original 
charter  still  provides,  that  ^^the  City  Council  shall  establish  rates 
to  be  paid  for  the  use  of  water,  supplied  by  the  city  water  works, 
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Which  shall  be  collected  and  enforced  under  such  regulations  as 
the  City  (Jouucil  shall  prescribe/*  and  the  reading  of  the  ordin- 
ance in  relation  to  the  water  departruent,  still  conforms  to  this 
section  of  the  charter.  If  it  is  intended  that  the  water  commis- 
sioners shall  have  charge  of  the  management  of  this  department, 
it  would  seem  proper,  that  the  whole  matter  of  rules  and  regula- 
tions, rates  and  collections  should  be  entrusted  to  them,  subject 
to  the  approval  of  the  City  Council,  and  we  would  recommend 
that  the  charter  and  ordinances  be  so  amended. 

RESERVOIRS. 

The  new  reservoir  has  been  in  use  since  December,  1888, 
but  was  not  completed  until  this  season,  and  the  experience  gain- 
ed from  its  use  thus  far,  satisfies  us  that  the  old  reservoir  should  be 
put  in  equally  good  repair  without  further  delay.  The  excellent 
quality  of  our  water  the  past  summer,  commended  by  all,  was 
undoubtedly  due  to  the  cleanliness  of  the  new  reservoir,  and  yet, 
when  the  water  was  drawn  cff  this  fall,  and  the  reservoir  cleaned, 
there  was  found  a  surprisingly  large  quantity  of  sediment  and 
vegetable  growth  on  the  slopes  and  bottom,  showing  the  need  of 
frequent  and  thorough  cleaning.  We  do  not  think  it  is  credita- 
ble to  the  city  to  maintain  the  old  reservoir,  either  as  a  stagnant 
pond  or  mud  hole,  and  considering  the  comparatively  small 
expense  of  repairing  this  reservoir  we  think  the  city  cannot  afford 
to  be  wii;hout  the  additional  fire  protection  that  would  then  be 
afforded  at  all  times,  yet  more  particularly  at  times  when  one 
reservoir  is  being  cleaned,  or  in  case  of  an  accident  to  the  pumps. 
The  fact  that  we  have  thus  far  been  so  fortunate  as  to  never  get 
entirely  out  ^of  water  at  any  time,  is  not  a  good  reason  to  ad- 
vance against  supplying  ourselves  with  ample  storage.  This  new 
reservoir  which  is  thought  by  some  to  be  so  much  larger  than 
our  needs,  was  emptied  by  the  street  department  once  this  sum- 
mer wit])out  authoritj^,  by  use  of  hydrants  to  clear  some  sewers 
filled  with  sand. 
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HYDRANT  RENTAL. 
We  find  that  while  the  number  of  hydrants  has  been  increased 
from  year  to  year,  the  amount  credited  this  department,  $1200 
per  year,  has  remained  the  same.  There  seems  to  be  an  impres- 
sion prevalent  with  some,  that  this  sum  is  intended  to  pay  for 
water  used  by  the  fire  department,  and  as  we  average  comparatively 
few  fires,  that  the  sum  is  ample  or  perhaps  excessive,  while  others 
state  that  as  it  is  a  mere  matter  of  bookkeeping,  charging  the 
amount  to  one  department,  and  crediting  it  to  another,  the  cus- 
tom might  well  be  omitted.  We  find  in  other  cities  the  allow- 
ance for  hydrant  rental  varies  greatly,  being  largest  where  the 
water  works  are  owned  by  private  corporations.  The  best  author- 
ities in  New  England  estimate  130  per  hydrant,  as  a  fair  rate. 
The  mere  cost  of  keeping  hydrants  in  repair,  and  pumping  what 
water  is  used  through  them,  does  not  ordinarily  amount  to  a 
large  sum,  but  in  order  to  have  an  efficient  fire  service,  requires 
much  larger  pipes,  gates,  specials  and  pumps,  and  adds  very  great- 
ly to  the  cost  of  works,  over  what  would  be  required  to  only  sup- 
ply water  for  domestic  use.  It  is  estimated  that  works  built  to 
aflEord  fire  protection  cost  three  times  as  much  as  those  built  only 
for  domestic  supply. 

It  seems  to  us  that  no  department  should  be  asked  to  furnish 
something  for  nothing,  but  each  should  be  entitled  to  proper 
credit  for  services  rendered.  It  has  and  will  require  the  expendi- 
ture of  a  large  sum  of  money  to  afford  this  city  fire  protection, 
and  the  water  department  should  receive  proper  credit  for  this 
investment,  just  as  much  a^  for  collections  from  service  and  meter 
rates,  and  the  same  as  would  be  received  were  the  water  works 
owned  by  a  private  corporation. 

Our  insurance  rates  are  lower  on  account  of  the  protection 
afforded,  and  in  some  cities  this  matter  is  properly  viewed  as  a 
general  insurance,  and  a  special  appropriation  is  made  for  hydrant 
service,  entirely  distinct  from  that  for  the  fire  department. 
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INVESTIGATIONS. 
The  systematic  analysis  of  our  water  supply,  started  by  your 
water  committee  last  year,  has  been  continued,  and  considerable 
time  has  also  been  given  to  investigating  the  possibility  of  obtain- 
ing a  gravity  supply.  We  know  that  our  pumping  expenses  will 
increase  as  our  population  increases,  and  that  to  move  the  pump- 
ing station,  or  to  lay  a  suction  pipe  to  the  broad  lake,  as  has  been 
agitated,  would  require  a  large  expenditure  and  perpetual  pump- 
ing expenses ;  therefore  before  advocating  any  of  the  above 
changes,  we  thought  it  would  be  well  to  make  a  careful  examina- 
tion, first  of  the  quality  and  quantity  of  water  that  can  be  ob- 
tained within  reasonable  distance  by  gravity,  and  after  becoming 
satisfied  on  those  points,  to  estimate  carefully  the  expense. 

In  1866,  when  the  matter  of  building  our  water  works  was 
under  discussion,  a  gravity  supply  from  Brown^s  River  in  Jericho 
was  alluded  to,  and  the  matter  was  disposed  of  in  the  report  in 
the  following  words  :  *^at  no  distance  lees  than  about  eleven 
miles  can  we  obtain  a  supply  of  water  by  gravitation  from  any 
place,  and  as  this  wonld  involve  an  expense  of  not  less  than  $500,- 
000  such  a  mode  of  obtaining  water  at  this  time  is  out  of  the 
question."  At  that  time  iron  pipe  was  high  in  cost,  but  in  try- 
ing to  save  in  distance  in  the  above  estimate,  large  pipe  was 
required,  as  Jericho  is  but  slightly  above  our  reservoir.  We  have 
gone  farther  away  in  order  to  find  water  as  free  as  possible  from 
any  probable  chance  of  contamination,  and  with  sufficient  head 
to  permit  the  use  of  smaller  pipe,  and  yet  at  such  a  distance  that 
the  interest  on  the  cost  of  such  a  change  of  supply,  would  not 
probably  exceed  the  future  pumping  expenses.  For  the  result  of 
these  investigations,  we  refer  you  to  the  annexed  reports. 
FIRE    SERVICES. 

Having  ascertained  that  a  large  amount  of  water  was  being 
used  in  several  instances  through  services  that  had  been  put  in 
for  fire  service  only,  and  from  which  the  department  received  no 
revenue  for  water,  the  custom  adopted  in  Boston,  Fall  River,  and 
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other  cities  of  sealing  the  valves  on  such  services,  to  prevent  their 
use  only  in  case  of  fire,  was  adopted  in  October,  and  there  has  been 
a  falling  off  in  the  amount  of  water  pumped  the  last  two  months 
compared  with  the  same  time  last  year,  of  7,000,000  gallons. 

WATER    DEPARTMENT    OFFICE. 

Frequent  complaints  have  been  made  to  us,  because  the 
superintendent's  office  is  not  open  at  all  times  during  business 
hours,  but  so  long  as  the  collections  are  made  by  the  City  Treas- 
urer, there  is  practically  no  work  for  a  clerk  in  the  superinten- 
dent's office,  hence  the  office  is  closed  most  of  the  time,  while  he 
is  attending  to  outside  duties.  It  seems  to  us  that  the  business 
of  the  water  department,  including  collections,  should  be  trans- 
acted in  one  office.  The  interests  involved  are  large,  and  should 
be  managed  in  a  way  not  only  to  secure  the  largest  return,  but 
also  in  a  way  to  serve  the  public  most  acceptably.  We  believe 
this  can  not  be  accomplished,  when  the  responsibilities  of  the 
management  are  divided  between  two  offices,  and  we  therefore 
earnestly  recommend  that  suitable  quarters  be  provided  for  the 
water  department,  that  may  be  kept  open  during  business  hours, 
and  where  information  can  be  obtained,  urgent  wants  secure 
prompt  attention,  and  all  business  with  the  department  be  trans- 
acted, and  we  think  if  this  is  done  the  public  will  commend  the 
change. 

The  department  are  under  great  obligations  to  Prof.  W.  W. 
Cook  and  Mr.  J.  L.  Hills  of  the  State  Agricultural  Experiment 
Station,  for  the  time  and  labor  given,  and  the  interest  taken  in 
our  investigations,  and  trust  Mr.  Hills'  report  will  receive  care- 
ful consideration. 

The  accompanying  annual  report  of  the  superintendent  is  re- 
ferred to  for  information  in  regard  to  the  regular  work  of  the 
department.  Respectfully  submitted, 

F.  H.  PARKER.     )  r^^. 

4     i_f    DAT>T7'i?"t>       I  Yraiar 
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TWENTY-THIRD 
ANNUAL    REPORT 


OF     THE 


§upGrtntGndGnf  of  O^at^r  Works. 


To  the  Honorable  Board  of  Water  Commissioners  of  the  City 
of  Burlington  : 

GEi!ifTLEMEN  : — The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  City  Water   Works,   for 
the  year  ending  December  31st,  1889. 
AVAILABLE  FUNDS  FOR  THE  USE  OF  THE  WATER  DEPT. 

Appropriation $1 8,000. 00 

Sales  of  pipe,  meters,  etc., 1,767.66— $19,767.66 

RECEIPTS. 
From  G.  D.  Weller,  City  Treasurer $19,119.50 

Unexpended  balance 1648.16 

DISBURSEMENTS— CONSTRUCTION. 

Service  Pipe  and  fittings $286.60 

Labor  on  Services 293  10 

Cast  iron  pipe,  packing  and  lead 787.04 

Labor  on  mains 376.67 

Hydrants 30.00 

Gates  and  supply  pipes 43.00 

Gate  and  cut  off  boxes 160.00 

$1,976.41 


Digitized  by 


Google 


WATER    DEPARTMENT. 


CURRENT 

Payrolls $1,226.41 

Materials  for  management  and  repairs 368.61 

Office  expenses 141.85 

Printing,  advertising  and  postage... 31.55 

Superintendent 1,000.00 

Horse  keeping,  shoeing  and  repairs 375,90 

Gate  and  cnt-off  boxes 149.62 

Bepair  of  hydrants ._ 72.63 

Eepair  of  tools 22.33 

Hydrants 90.00 

Eeplacing  cement  pipe  with  cast  iron  pipe.  2,871.18 

Labor 1,925.00 

Packing,  lead  &  stops    500.00 

Gates 360.10 


PUMPING. 

Payrolls .* $1,940.50 

Supplies 150. 66 

Fuel 3,109.03 

Repairs  on  machinery 193.34 

Repairs  on  buildings  and  grounds 323. 68 

Rent  of  ground 300.00 

Repairs  on  motor 273.97 

Incidentals 37-22 

METERS. 

Meters $1,567.13 

Repairs  and  freight 112.38 

RECAPITULATION. 

Construction $1,976.41 

Current 9,135.18 

Pumping 6,328.40 

Meters 1,679.51 


$9,135.18 


$6,328.40 


$1,679.51 


•$19,119.50 
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RESERVOIRS. 

When  early  in  the  season,  after  having  visited  the  grounds 
and  agreed  with  the  Commissioners  as  to  the  necessity  of  the 
work  by  them  recommended,  the  majority  of  the  Board  of  Alder- 
men, upon  further  consideration,  deemed  it  inexpedient,  at  that 
time,  to  devote  ten  thousand  dollars  to  the  much  needed  repair  of 
the  old  reservoir,  the  Commissioners  at  once  decided  to  expend  as 
little  money  as  possible  on  work  of  a  temporary  nature.  How 
successfully  their  plan  has  been  carried  out,  the  following  statement 
will  show  : — 

The  new  reservoir,  complete,  with  all  incidentals,  has  cost 
$22,944.90.  The  repairs  of  the  old  reservoir  have  cost  $1,022.- 
83,  of  which  amount  $84;;?. 49  may  be  said  to  have  been  expended 
on  permanent  work,  leaving  only  $280.34  sunk  in  temporary 
make-shifts.  About  $300.00  worth  of  pipe  laid  through  the  old 
reservoir  was  not  charged  to  that  account,  as  when  the  repairs 
are  resumed  it  can  be  used  elsewhere.  The  department  has  on 
hand  about  $200.00  worth  of  pipes  and  castings  procured  in  the 
spring  of  1888,  to  lay  from  the  gate  house  through  the  embank- 
ment of  the  old  reservoir.  From  the  foregoing  it  will  be  seen 
that  of  the  $25,000.00  appropriated  for  reservoirs  in  the  spring 
of  1888,  there  remains  $1,032.27  unexpended  at  the  completion 
of  the  work. 

The  following  is  a  statement  of  the  disbursements  for  the 

past  year  of  the  special  appropriation  made  for  reservoirs  : 

RECEIPTS. 

From  0.  D.  Weller,  City  Treasurer $2,840.18 

DISBURSEMENTS— NEW    RESERVOIR. 

Contractor,  balance  for  contract  work $1,293.72 

Blind  drains,  labor  and  materials 196.66 

Repairs  on  line  fences 111.68 

Painting  fences 81.66 

Wire  fence  around  reservoir 371. 67 

Rent  of  pasture  adjoining  reservoir  lot,  for 

two  years 120.00 

$2,174.29 
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OLD    RESERVOIR. 

Pipes  and  castings :..  t  52.49 

Labor  in  placing  same 77.53 

Replacing  iron  stops _ .  50.32 

W.  H.  Lang,  Goodhue  &  Co.,  contract  price 
for  raising  and  strengthening  the  banks 

of  the  old  reservoir 485.55 


$665.89 
$2,840.18 


We  hereby  certify  that  we  have  examined  the  vouchers  and 
accounts  of  the  Superintendent  of  City  Water  Works,  from 
January  1st  to  December  3l8t,  1889,  and  find  the  same  correct. 

MICAH  H.  STONE, ) 

H.  R.  WING,  V  Auditors. 

W.  C.  ISHAM, .  ) 
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WATER    PUMPED. 

1889.  GallonB. 

January 18,784,125 

February 18,723,125 

March : 18,697,225 

April 19,037,125 

May :-....*23, 103,400 

Juii6 23,521,560 

July 24,437,475 

August 24,638,350 

September 23,295,000 

October 24,792,400 

November 18,357,950 

December ^ 19,270,475 

Total. water  pumped  in  1889... 257,558,200 

Total  water  pumped  iu  1888 254,360,275 

Increase  in  1889 3,197,925 

Average  daily  consumption  in  1889 7(»5,639 

Average  daily  consumption  in  1888 696,877 

SERVICES. 

There  have  been  added  82  services  of  the  following  sizes  : 

1-- -- 4  inch  pipe. 

1 .li    "      '' 

1 1      ''      *' 

8 J     < 

71 1 i    ' 

Two  services  have  been  discontinued. 


<( 
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MAINS. 

Now  mains  have  been  laid  on  the  following  streets  : 

WITH    FOUR    INCH    CAST    IRON    PIPE. 

Canfield  street  easterly  from  Bissell  street 84  feet 

Loomis  street  easterly  from  Prospect  street 408   *' 

Converse  Court  northerly  from  Hickok  street 240   '* 

Buell  street  extended  westerly 564  *' 

North  Willard  street  extended  northerly 161    ** 

WITH    TWO    INCH    GALVANIZED    IRON    PIPE. 

Converse  Court,  extending  northerly 221  feet 

Total  length  of  new  mains 1678  feet 

The  cement  pipe  in  the  following  streets  has  been  replaced 
this  season  : 

WITH    TEN    INCH    CAST    IRON    PIPE. 

North  street  from  Front  street  to  Winooski  Avenue... 2360  feet 

WITH    SIX    INCH    CAST    IRON    PIPK 

Front  street  from  North  street  to  Battery  Place 864  feet 

Total  length  of  cement  pipe  replaced 3224  feet 

LENGTH    OF    PIPE    NOW    IN    USE. 

Cement 90,679  feet 

Iron 69,996    '* 

Total  feet  of  pipe 160,575  feet 

Total  miles  of  pipe 30.41  miles. 
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HYDRANTS. 
There  have  been  six  hydrants  set  this  season. 

LOCATION.    •  KIND. 

Corner  Blodgett  and  Strong  streets ^  - . .  Lang  Post 

*^       North  and  Front  streets.  _ 

**       North  and  Elmwood  Ayenue 

*'       South  Willard  and  Maple  streets 

''       North  Willard  street  and  Archibald  street 

''       South  Willard  street  at  Cliflf  street 

With  the  exception  of  the  next  to  the  last  named,  the  above 
replace  underground  hydrants. 

Total  number  of  public  hydrants..,. ^..^.144 

Total  number  of  private  hydrants 20 

Total 164 

GATES. 
The  following  old  gates  on  cement  pipe  have  been  removed. 

Front  street  at  Battery  Place 1  4  inch 

North  Avenue  at  Battery  Place 1  4  " 

Battery  street  at  North  street _..!  4  '^ 

Champlain  street  at  North  street 1  4  *' 

Rose  street  at  North  street..!. 1  4  *' 

Murray  street  at  North  street ..1  3  " 

Lafountain  street  at  North  street .1  4  *' 

North  street  at  Battery  street 1  4  ** 

North  street  at  Elmwood  Avenue 2  3  *' 

Total  removed 10 

The  following  gates  have  been  set  this  season. 

North  at  east  line  of  Front . . .  ^ 1 ,  10  inch 

"     at  west  line  of  Battery 1  10  *• 

"     at  east  line  of  Battery ..1  10  " 

''     at  east  line  of  Champlain 1  10  '* 
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GATES-CONTINTED. 

North  at  west  line  of  Elmwood   Avenue 

**     at  east  line  of  Elmwood  Avenue 

*'      at  west  line  of  Winooski  Avenue 

Elmwood  A venne  at  north  line  of  North 

Battery  at  south  line  of  North 

Battery  at  north  line  of  North 

Elmwood  Avenue  at  south  line  of  North 

Murray  at  south  line  of  North 

Front  at  south  line  of  North 

Front  at  north  line  of  Battery  Place 

North  Avenue  at  north  line  of  Battery  Place . 

Pitkin  at  north  line  of  North 

Champlain  at  north  line  of  North 

Rose  at  north  line  of  North 

Lafountain  at  north  line  of  North 


10  inch 

10 

10 

10 

10 

8 

6 

6 

6 

C 

4 

4 

4 

4 

4 


Total  added .._.  19 

Total  number  of  gates  now  in  use 275 

The  repairs  for  the  year  have  been  : 

On  cement  pipe 7  breaks 

21eaks 

Ipickhole 

On  Iron  pipe 2  breaks 

'*        •*       — 1  split  pipe 

'*        '*       4  joint  leaks 

'^        "       .'- 4  plug  leaks 

On  service  pipes  9  leaks 

On  broken  hydrants 8 

On  broken  gates 1 

123  iron  stop  boxes  and  18  iron  gate  boxes  have  been  set  to 
replace  old  wooden  ones. 
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METERS. 

There  are  now  in  use  525  meters,  an  increase  of  80  over  last 
year. 

Of  the  water  pumped  16j^  has  been  used  through  meters, 
yielding  45^  of  the  collections. 

The  greater  part  of  the  season^s  work  in  pipe  laying  was 
done  on  North  street  where  a  three  inch  cement  pipe,  extending 
from  Front  street  to  Winooski  Avenue,  a  distance  of  2,360  feet, 
was  replaced  by  a  ten  inch  iron  pipe.  The  length  of  cement 
pipe  replaced  represents  a  little  less  than  one-half  the  length  of 
ditch  dug,  as  the  services  and  intersecting  mains  transferred  to 
the  ten  inch  pipe  swell  the  total  length  of  ditch  to  4,935  feet,  but 
245  feet  less  than  a  mile.  This  new  main,  properly  gated,  and 
connected  with  all  the  intersecting  streets,  more  effectually  main- 
tains the  pressure,  and  affords  that  portion  of  the  city  facilities 
for  coping  with  a  large  fire  which  it  has  not  heretofore  possessed. 

OTHER  SOURCES  OF  SUPPLY. 

In  the  fall  of  1888  the  attention  of  the  Water  Department 
was  drawn,  by  the  unusual  amount  of  sickness  in  our  city,  to  the 
condition  as  to  purity  of  our  source  of  supply.  Examinations 
were  made  of  the  condition  of  the  lake  water  at  different  points, 
and  estimates  made  of  the  cost  of  various  plans  for  the  extension 
of  the  suction  pipe.  An  examination  of  the  bottom  of  the  bay 
and  broad  lake^  showed  it  to  be  of  black  mud,  rich  in  organic 
matter.  Just  what  proportion  of  which  was  animal  organism 
and  what  proportion  of  those  in  turn  were  injurious,  the  exam- 
ination did  not  determine ;  but  so  far  as  the  bottom  may  be  re- 
garded as  an  index  to  the  condition  of  the  water  above  it,  the 
indications  were  strong,  that  a  short  distance  from  the  mouth 
of  the  sewer,  there  was  Uttle  or  no  choice  in  the  condition  of  the 
water.  The  bottom  at,  and  near  the  pumping  station,  was  found 
to  be  comparatively  free  from  mud  and  organic  matter.  In  the 
absence  of  any  positive  evidence  of  benefit  to  be  derived  from  the 


Digitized  by 


Google 


WATER    DEPARTMENT.  17 

change,  as  also  of  any  absolute  assurance  that  the  change  would 
not  be  for  the  worse,  it  was  deemed  advisable  to  make  no  move 
at  that  time,  but  to  institute  a  systematic  investigation  of  all  the 
available  sources  of  water  supply  for  the  city.  While  the  ice  was 
on  the  lake,  and  it  could  in  consequence  be  easily  done,  data 
were  obtained  for  making  acurate  estimates  on  the  extension  of 
the  suction  pipe.  At  about  the  same  time,  and  for  the  same 
reason,  a  survey  of  Hinesburg  Pond  was  made,  and  its  storage 
capacity  ascertained.  Careful  environmental  examination  has 
been  made  of  all  the  possible  sources  of  supply  within  a  radius 
of  thirty  miles,  and  samples  for  chemical  analysis,  taken  from  all 
that  were  not  obviously,  from  lack  of  elevation  or  other  cause, 
ineligible  for  a  position  on  our  list  of  available  sources  of  gravity 
supply.  Monthly  analyses  have  been  made  at  the  State  Agri- 
cultural Experiment  Station,  of  water  from  nine  different  sour- 
ces. A  statement  from  Mr.  J.  L.  Hills,  station  chemist,  as  to 
the  work  done,  and  deductions  therefrom,  will  be  incorpor- 
ated in  this  report.  The  past  season  could  hardly  have  been 
less  favorable  for  determining  the  quantity  of  water  which  a 
stream  might  be  relied  upon  to  supply,  and  one  season^s  work 
under  any  circumstances  would  hardly  be  sufficient  to  base  an 
opinion  upon.  Some  work,  however,  has  been  done  and  some 
information  gained  upon  the  subject. 

It  was  intended  that  a  single  biological  examination  should 
be  made  of  each  of  the  locations  under  investigation,  but  the 
work  progressed  only  far  enough  to  convince  the  biologist  that 
**  It  is  better  to  bear  the  ills  we  have,  than  fly  to  those  we  know 
not  of,*'  when  sickness  and  press  of  business  necessitated  its 
abandonment.  Chemists,  bacteriologists,  and  biologists  are 
coming  to  recognize  their  mutual  dependence,  and  in  these  days 
it  will  hardly  do  to  pin  one's  faith  to  a  single  analyses,  or  to 
chemical  analyses  alone,  yet  while  chemistry  cannot  teach  every- 
thing, and  cannot  decide,  it  may  teach  considerable,  and  aid  in 
the  decision.     The  tables  appended,  giving  the  results  of  a  se- 
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riea  of  examinations  of  lake,  river,  pond  and  spring  waters  in  our 
immediate  vicinity,  as  also  the  table  giving  the  analyses  of  a 
number  of  city  supplies,  made  by  the  National  Board  of  Health, 
afford  a  subject  for  careful  thought  and  study,  as  well  as  a 
chance  for  interesting  comparisons,  the  results  of  which  can 
scarcely  be  other  than  satisfactory  to  the  consumers  of  Burling- 
ton water. 

ARTESIAN    WELLS. 

There  is  little,  if  any,  more  accurate  information  to  be  had 
on  this  subject  than  when  the  report  of  the  water  committee  was 
made  in  1885.  What  we  do  know  of  the  age  and  character  of  the 
rock  through  which  boring  would  have  to  be  made,  indicates  that 
water,  if  found,  would  notarise  higher  than  the  lake  level.  The 
geologists  consulted  agree  that  the  finding  of  a  supply  which 
would  flow  into  our  reservoir  would  be  the  result  of  a  peculiar 
combination  of  circumstances  extremely  unlikely  to  occur. 


GRAVITY    SUPPLIES. 

HINESBUEGH    POND. 

The  supply  of  this  pond,  situated  some  13  miles  distant  from 
and  300  feet  above  our  reservoir,  in  a  basin  composed  principally 
of  black  mud  with  a  small  portion  of  gravel  bottom  and  rocky 
shore,  is  mostly  drainage  from  surrounding  country,  and  is  not 
equal  to  the  demands  we  should  wish  to  provide  for.  In  conse- 
quence, the  pond  would  have  to  be  used  as  a  storage  reservoir,  for 
which  its  capacity  is  more  than  ample.  The  work,  however, 
which  would  be  necessary  to  make  of  it  a  suitable  storage  basin, 
would  raise  the  cost  fully  up  to  that  of  procuring  water  from  a 
much  greater  distance. 
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STAEKSBORO    SPRINGS. 

The  supply  at  Starksboro  consists  of  five  large  and  several 
more  small  springs  issuing  from  the  side  of  a  gravel  terrace  about 
100  feet  in  height,  lying  across  the  valley  just  east  of  the  village 
of  Starkaboro,  some  325  feet  above  and  21  miles  distant  from  our 
reservoir.  Mead's  Brook,  a  part  of  which  has  been  turned  from  its 
course  around  the  terrace,  and  brought  through  it  by  means  of 
a  deep  ditch,  affords  a  means  of  reinforcing  the  springs  which 
has  in  time  past  been  used  to  increase  the  water  power  just  east 
of  the  village. 

LEE    RIVER. 

Lee  River,  at  the  Bolton  road,  about  450  feet  above  and  18 
miles  distant  from  our  reservoir,  derives  its  supply  from  an  almost 
entirely  uncultivated  district  in  the  notch,  from  which  the  Shepard 
&  Morse  mill  has  recently  been  removed,  and  from  which  all  the 
merchantable  timber  has  been  cleared.  The  Lee  receives  several 
tributaries  below  this  point,  and  flows  into  Brown's  River  below 
the  mills  at  Jericho. 

MILL    BROOK. 

Mill  brook  at  a  sufficient  elevation  for  our  purpose  places  us  in 
a  difficult  and  expensive  locality  through  which  to  conduct  a  pipe 
line,  besides  in  all  probability  being  an  expensive  stream  to  divert 
from  its  present  uses. 

BROWN'S  RIVER. 

Brown's  river,  at  the  point  from  which  samples  for  analysis 
were  taken,  just  above  Terrill's  mill,  is  about  500  feet  above  and 
19  miles  distant  from  the  reservoir.  Its  supply  is  derived  from 
a  drainage  area  consisting  of,  for  the  most  part,  uncultivated  moun- 
tain slopes,  of  which  the  notch  up  which  the  ascent  to  Mt.  Mans- 
field from  this  side  is  made,  forms  a  part. 
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HUNTINGTOlSr    RIVER. 

Huntington  river,  at  a  sufficient  elevation  for  our  purpose, 
is  too  far  distant  to  be  thought  of. 

COLCHESTER    POND. 

Colchester  pond  is  not  high  enough  to  be  available  as  a  grav- 
ity supply. 

Our  pumping  expenses,  which  have  in  the  past,  and  must  in 
the  future  increase  with  our  population,  and  the  extension  of  our 
sewage  system,  are  already  upwards  of  $6,000.00  per  annum. 
The  extension  of  the  suction  to  Marks^  bay,  or  the  broad  lake, 
together  with  the  cost  of  increasing  our  pumping  capacity,  would 
require  an  investment  the  interest  on  which  would  materially  in- 
crease them.  It  would  seem  that  before  entering  into  any  exten- 
sire  improvements  entailing  a  perpetual  pumping  expense,  it 
would  be  well  to  obtain  accurate  information  as  to  the  cost  and 
quality  of  the  best  gi'avity  supply  to  be  had. 

All  of  which  is  respectfully  submitted. 

F.  H.  CRANDALL, 

Superintendent 
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SUMMARY    OF    STATISTICS. 

SUGGESTED     BY     THE 

New    England    Water    Works    Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  city  census,  1885, 1.1,357. 

Works  constructed,  1867-8. 

Owned  by  city. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  pumping  machinery H.  R.  Worthington. 

fa  Anthracite.    ] 

2.  Description  Ug^te^^         U,  .eeks. 

of  fuel.      I  e  $4.75.  J 

1^^  Mill  shavings,  $38.50  per  week,  28  weeks. 

6.  Total  pumpage  for  the  year,  257,558,200  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 
Cost  of  pumping  figured  on  pumping  station  expenses, 
$6,328.40. 

11.  Per  million  gallons  raised  against  dynamic  head  into 

reservoir,  $24.57 

12.  Per  million  gallons   raised  one  foot  high  ( dynamic.), 

$0.0777. 
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Cost  of  pumping  figured  on  total  maintenance, 
$26,655.58. 

13.  Per  million  gallons  raised   against   dynamic   head   into 

reservoir,  $103.49. 

14.  Per  million  gallons  raised    one   foot    high    (dynamic), 

10.327.      . 

FINANCIAL. 


Division  I. 

Receipts. 

From  Consumers : 

A.  Wttter  rates,  domestic 

B.  Water  rates,  manufacturing.. 

C.  Net  receipts  for  water 

E.    Total 


Maintenance. 


Disbursements. 


From  Public  Funds : 

F.  Hydrants $1,200  00 

G.  Fountains  and  Parks...        75  00 

H.    Watering?  Troughs 2.50  00 

1-    Public   Buildings 7.5  00 


■  A  A.  Management  and  re- 

.  $28,629  22li  pairs $15,468  58 

....  2.400  OOl  BB.    Interest  on   Bonds 11,192  00 

CC.    Total      maintemince 

.  $81,029  22'  for   year 28,656  68 

iDD.  Balance  to  the  City 

I  Treasury 6,973  64 


$1,600  00 
K.    Gross  receipts,  all  sources ' $82,629  22 JEE.    Total 4^,629  22 

Division  II. 

Domestic $15,235.70 

Manufacturing.  100.00 


From  fixed  rates 


Ik 


From  meter  rates 


10. 

IP. 

Q- 


$16,335.70 


Domestic $12,393.52 

Manufacturiug. .      2,300.00 


$14,693.52 

Total $31,029.22 

CONSTRUCTION. 


T.    Appropriation  from  lax  levy..$8,048  93 
U.    Pipe  and  labor 1.767  66 


ToUl $4,816  59 


FF.    Extension  mains $1,278  41 

GG.    Extension  service 700  00 

HH.    Keservoir 2,840  18 


KK.    Total $4,816  59 

W.     Cost  of  works  to  date $354,151.54 

X.     Bonded  debt  at  date -. 215,000.00 

Y.     Value  of  sinking  fund  at  this  date 111,600.00 

Z.  Rate  of  interest,  4,  5  and  6^. 
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CONSUMPTION 

1.  Estimated  total  population  at  date,  16,000 

2.  ''  ''  "        on  lines  of  pipe,  14,200. 
3            ''           ''               "        supplied,  13,700. 

4.  Total  number  gallons  consumed  for  year,  257,558,200. 

5.  Passed  through  domestic  meters,  28,331,402  gallons,  or  11 

per  cent. 

6.  Passed  through  manufacturing  meters  12,877,910  gallons, 

or  5  per  cent. 

7.  Average  daily  consumption,  705,639  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  44. 

9.  '*         "      ''   "      "    consumer,  50. 
10.        ''  ''      ''    ''      "    tap,  281. 


9. 
10. 
11. 
12. 
18. 

14. 
15. 


DISTRIBUTION. 


MAIN. 


SERVICES. 


Band  of  pipe,  cemeDt  lined,  cast  16. 

iron,  wrought  iron. 
Size,  from  i  inch  to  10  inches.      17. 
Extended  4,902  feet.  18. 

Discontinued,  8,224  feet.  19. 

Total  now  hi  use,  80.41  miles.  20. 
Cost  of  repairs  per  mile,  $7. 89.  21. 
Leaks  per  mile,  .7.  22. 

Small  distribution  pipe  less  than  28. 

4  mches,  total  length,   25,829  24. 


feet. 

Hydrants  added,  1. 

Number  now  in  use,  164. 

Stop  gates  added,  9. 

I^iunber  now  in  use,  275. 

Small  stop  gates  less  than  4  in- 
ches, total,  67. 

Number  of  blow-off  gates,  5. 

Range  of  pressure  on  mains,  at 
centre,  for  day  and  nighi,  70 
to  85  pounds. 


25. 
26. 


27. 


Galvanized  iron,  lead. 

From  i  inch  to  4  inches. 
2,588  feet. 
100  feet. 
18.96  miles. 
Service  taps  added,  82. 
Number  now  in  use,  2,518. 
Average  length  of  service,  81  ft. 
cost        "  $7.80. 

Meters  added,  80. 
Number  now  in  use,  525. 
a.    domestic,  486. 
h,    manufacturing,  89. 

Motors  and  elevators  added,  2. 
Number  now  in  use,  10. 
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STORAGE. 

Earthwork  reservoirs,  low  service,  capacity  6, 23 6, 000  gallons. 
Iron  tank,  high  service,  capacity  106,000  gallons. 


REPORT    OF    CHEMICAL    WORK 

Done  at  the   State   Agricultural   Experiment  Station. 

To  the  Board  of  Water  Commissioners,  Burlington,    Vt.: 

Gentlemen  : — Pursuant  to  request  from  your  Board,  the 
State  Agricultural  Experiment  Station  has  made  a  series  of 
chemical  examinations  of  waters  from  various  sources,  daring 
the  months  from  May  to  November  inclusive,  of  the  curent  year. 
Tliese  analyses  have  been  made  monthly,  on  samples  from  each 
of  the  following  supplies  : — 

Lake  Champlain,  at  Marks  Bay,  (Red  Rocks.) 
Broad  Lake. 

*'  "  at  Pumping  station. 

'"  "  service  supply,  Expt.  Station  laboratory. 

Brown's  River,  above  Terrill's  Mill,  Underbill,  Vt. 
Lee  River,  at  Bolton  cross  roads,  Jericho,  Vt. 
Starksboro  Springs,  at  source,  Starksboro,  Vt. 
Mead's  Brook,  at  Starksboro  Springs,  Starksboro,  Vt. 
Hinesburg  Pond,  Ilinesburg,  Vt. 

The  samples  were  taken  by  the  Superintendent  of  the  Water 
Works,  in  bottles  received  from  the  Station,  and  in  such  careful 
and  prescribed  manner,  as  is  guarantee  for  their  correctness  and 
authenticity,  as  representative  of  the  various  supplies  at  the 
dates  of  sampling.  The  following  tabulations  give  the  results 
obtained  by  Station  analyses,  together  with  collated  data  from 
other  sources. 
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The  demands  upon  the  time  of  the  Station  Chemists  in  other 
directions,  have  not  admitted  o(  full  and  complete  analyses  of 
each  sample  each  month,  nor  has  it  been  considered  necessary 
for  the  purposes  of  the  present  investigation. 

A  few  words  explanatory  of  the  meaning  of  the  terms  used, 
and  the  significance  of  the  data  presented  in  the  tabulations, 
may  prove  of  use. 

Generally  speaking,  excessive  amounts  of  free  ammonia  and 
(or)  chlorine,  are  indicative  of  contamination  of  an  animal 
origin,  usually  sewage.  Albuminoid  ammonia  is  regarded  as  an 
indication  of  pollution  from  either  or  both  animal  and  vegetable 
sources,  the  discrimination  being  made  in  accordance  with  free 
ammonia  and  chlorine  results.  An  excessive  amount  of  albu- 
minoid ammonia,  accompanied  by  large  quantities  of  free  am- 
monia, owes  its  origin  to  animal  contamination,  but  if  in  excess, 
and  unaccompanied  by  any  marked  amount  of  free  ammonia, 
the  source  of  pollution  is  regarded  to  be  of  a  vegetable  and, 
usually  less  noxious  nature.  Further  and  more  detailed  explan- 
ation of  these  terms  has  already  been  published  in  the  * 'Report 
of  the  Water  Committee  of  the  City  of  Burlington,  Vt.,  upon 
the  City  Water  Supply,  &3.,"  (Feb.  1886,)  pages  19,  24,  and 
32,  hence  more  lengthy  and  specific  remarks  on  this  point  are 
not  essential  at  the  present  time. 

The  maximum  limits  of  ingredients,  directly  or  indirectly 
noxious,  permissable  in  drinking  water,  have  been  established  as 
follows,  viz  : 

0.05  parts  free  ammonia  per  million. 
0.15  parts  alb.         "  "        " 

70.      parts  chlorine  *'        '^ 

These  limits  are  more  or  less  elastic,  and  should  not  be  con- 
sidered as  absolute  expressions  of  fact.  The  interpretation  of 
the  meaning  of  a  greater  or  less  amount  of  these  noxious  ingre- 
dients, is  to  be  materially  modified  by  the  testimony  of  environ- 
mental survey.     Chlorine  in  excessive  amounts  in  inland  surface 
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waters  is  indicative  of  sewage  contamination,  but  the  quantity  of 
this  ingredient  found  in  waters  near  the  ocean  or  from  saline 
deposits,  is  no  guide  whatever  in  estimating  ammonia  pollution. 
These  very  ingredients  occur  abundantly  in  nature  in  innocuous 
forms,  and  although  their  presence  in  the  average  water  is  in  a 
noxious  form,  or  in  such  form  as  furnishes  food  for  lower  organ- 
ism, such  as  disease  germs,  &c.,  they  often  are  present  in  waters 
from  artesian  wells,  peat  swamps,  &c.,  in  vast  amounts,  under 
circumstances  precluding  possibility  of  contamination.  On  the 
other  hand,  disease  germs  may  be  present  without  large  accom- 
panying amounts  of  free  and  albuminoid  ammonia,  and  the  water 
afford  no  evidence  of  danger  to  the  chemist.  The  biologist  can 
in  such  cases  materially  aid  the  chemist.  It  is  to  more  effect- 
ually cover  such  cases,  that  the  custom  of  late  years  has  come 
into  vogue  to  lay  little  or  no  stress  on  the  results  of  isolated 
chemical  analyses,  but  to  control  the  quality  of  city  water  sup- 
plies by  the  threefold  guard  of  environmental  survey,  chemical 
analysis  and  misroscopical  research,  conducted  at  regular  and 
stated  (usually  monthly)  intervals.  Correct  deductions  cannot 
always  be  drawn  from  the  testimony  of  the  chemical  analysis  of 
a  water,  without  understanding  the  physical  surroundings  of  the 
supply.  It  has  been  said  with  entire  truth,  by  one  of  the  fore- 
most American  investigators  in  the  chemistry  of  water  supplies  : 
"  In  judging  the  sanitary  character  of  a  water,  not  only  must 
such  (chemical)  processes  be  used  in  connection  with  the  investi- 
gation of  other  evidence  of  a  more  general  sort,  as  to  'the  source 
and  history  of  the  water,  but  should  even  be  deemed  of  second- 
ary importance  in  weighing  reasons  for  accepting  or  rejecting  a 
water  not  manifestly  unfit  for  drinking  on  other  grounds." 
Mallet,— National  Board  Health  Keport,  1882. 

Notwithstanding  the  acknowledged  limitations  of  chemical 
analysis  as  applied  to  the  investigation  of  water  supplies,  such 
regular  inspection  as  the  Experiment  Station  has  carried  out  on 
the  sources  under  discussion,  has  much  value. 
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Referring  to  table  B,  it  will  be  noted  that  the  average  analy- 
sis of  no  supply  exceeds  limits  in  any  ingredient,  except  that  of 
Hinesburg  Pond,  in  free  and  albuminoid  ammonia.  An  excep- 
tionally and  unaccountably  high  free  ammonia  contents  in  the 
May  sample  from  this  source,  makes  an  average  amount  of  free 
ammonia  probably  in  excess  of  truth.  Begarded  from  the  stand- 
point of  purity  alone,  the  two  Starksboro  supplies  rank  first,  fol- 
lowed by  a  group  of  the  four  lake  and  two  river  supplies,  which 
are  about  upon  a  par,  while  the  Hinesburg  Pond  supply  proves 
lees  pure  than  any  other.  It  will  be  noted  that  exclusive  of  the 
six  Hinesburg  samples,  which  almost  without  exception  exceed 
the  limit  slightly,  but  five  out  of  forty-nine  analyses  exceed  the 
limit,  two  of  which  five  are  but  slightly  in  excess.  The  testi- 
mony of  chemical  analysis  would  appear  to  be,  so  far  as  one  year's 
experience  can  indicate,  that  all  the  source  supplies  are  of  medium 
purity,  except  possibly  that  from  Hinesburg  Pond.  The  waters 
from  the  rivers,  brooks  and  springs  possess  at  least  one  pronoun- 
ced advantage  over  the  lake  supply.  There  is  less  likelihood  of 
contamination,  such  as  may  escape  the  chemist's  attention,  in 
mountain  streams  flowing  from  a  sparsely  settled  district,  than  in 
the  lake  water  into  which  our  city  sewage  pours.  The  Station 
chemists  have  not  been  able  to  detect  evidences  of  sewage  in  sam- 
ples from  Marks'  Bay  or  the  Pumping  station  ( or  indeed  in  a 
series  of  samples  taken  about  one  hundred  yards  away  from  the 
sewer  mouth,  in  the  endeavor  to  trace  the  direction  of  sewage 
currents ),  but  the  constant  possibility  of  sewage  contamination 
remaius,  and  though  these  mountain  supplies  may  at  times  show 
an  amount  of  organic  matter  equal  to  or  (exceeding  in  amount 
that  found  in  the  lake  water,  the  character  of  such  organic  mat- 
ter would  be  liable  to  be  less  noxious. 

There  does  not  appear  to  be  great  difference  between 
the  waters  from  the  pumping  station  and  from  Marks'  Bay, 
such  as  there  is,  being  in  favor  of  the  former  locality. 
One   very   bad    sample — Marks'  Bay — August,  which  not  im- 
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probably  owed  its  contamination  to  sewage,  raises  the  av- 
erage amount  of  albuminoid  ammonia  from  that  source,  mak- 
ing it,  perhaps  a  little  higher  than  truth.  One  of  the  most  in- 
teresting points  brought  out  by  a  study  of  the  results  in  tables  A 
and  B,  is  that  the  water  from  the  **Broad  Lake  "  does  not  appear 
purer  than  that  taken  inshore.  This  result  was  not  anticipated. 
The  character  of  the  bottom  of  the  broad  lake  seems  to  be,  if  any- 
thing, more  muddy  than  that  inside  the  breakwater.  A  series  of 
samples  of  the  lake  bottom,  twenty-three  in  number,  were  taken, 
ranging  along  inside  the  breakwater  from  the  sewer  mouth,  north, 
and  then  at  a  right  angle  beyond  the  north  end  of  the  breakwater 
out  into  the  ^*  Broad  Lake.^'  It  was  endeavored  to  determine  if 
sewage  deposits  or  other  detritus  was  more  marked  inside  than 
outside  the  breakwater.  Had  a  clean  bottom  of  sand  or  clay  been 
found  outside  and  a  foul  one  within,  the  presumption  would  have 
been  that  the  character  of  the  water  would  be  more  or  less  affec- 
ted by  such  a  difference.  The  results  of  this  line  of  investigation 
were  indeterminate,  but  sufficiently  comparative  to  warrant  the 
assertion  that  no  essential  difference  exists  in  the  nature  of  the 
lake  bottom,  as  regards  mud,  etc.,  apart  from  points  near  the 
sewer,  inside  or  outside  the  breakwater.  Indeed  the  lake  bottom 
around  the  present  inlet  pipe  is  cleaner  than  at  any  of  the  other 
places  examined.  Judging  by  the  results  afforded  by  the  series 
of  samples  taken  this  year  from  the  Broad  Lake  and  from  what 
is  known  regarding  the  currents  of  the  Winooski  River,  and  the 
occasional  excursions  of  our  sewage  current  into  the  Broad  Lake, 
it  does  not  appear  settled  that  the  extension  of  the  suction  pipe 
will  of  necessity,  give  our  communily  a  purer  water  supply. 

The  writer  has  collated  such  analyses  of  the  sources  under  dis- 
cussion pwshe  has  found,  for  purposes  of  comparison,  which  study 
indicates  that  the  quality  of  the  lake  water  does  not  appear  to - 
have  appreciably  changed  within  the  past  few  years.     In  table  D 
he  has  gathered  a  series  of  analyses  from  the  work  of  the  chem- 


Digitized  by 


Google 


WATER    DEPARTMENT.  33 

ists  of  the  National  Board  of  Health,  showing  the  grade  of  sup- 
plies of  several  cities  of  the  country.  These  are  all  the  analyses 
of  public  supplies  there  given  without  exception.  A  comparison 
of  free  and  albuminoid  ammonia  and  chlorine  results,  as  there 
given,  with  those  afforded  by  analyses  of  our  present  supply,  will 
indicate  that,  while  the  character  of  Lake  Cham  plain  water  is  not 
irreproachable,  yet  we  are  as  well  supplied  as  5re  fully  three-quar- 
ters of  the  cities  there  cited. 

Respectfully  submitted. 

JOSEPH  L.  HILLS, 

Chemist,  Experiment  Statioyi, 

State  AoRiccLTURAii  Expekiment  Station. 
Burlington,  Vermont,  Dec.  31,  1889. 
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REPORT 

OF     THE 


Water     Commissioners 


To  the  Honorable  Board  of  Aldermen : 

Gentlemen — The  Board  of  Water  Commissioners  would 
respectfully  make  the  following  report  for  the  year  ending 
December  31,  1890  : 

The  receipts  of  the  department  for  the  year  have  been,  from  city 
taxes,  $18,500 ;  from  sale  of  pipe,  meters,  etc,  $1,253.61 ;  a  total  of 
of  $19,753.61,  and  the  expenditures,  $19,649.80,  leaving  an  un- 
expended balance  of  $103.81.  There  was  also  received  an  appro- 
priation of  1  Oft  on  the  grand  list,  amounting  to  $1 0,4 1 7  for  the  repair 
of  the  old  reservoir  and  increasing  the  height  of  the  high  service 
tank  and  building.  Of  this  amount  there  has  been  disbursed 
$8,370.75  ;  the  balance,  $3,078.52,  includes  the  20^  of  contract 
price,  which  is  withheld  until  the  completion  of  the  work,  and  is 
ample  for  the  purpose.  The  reservoirs  together  have  a  capacity 
of  7,000,000  gallons,  are  now  in  daily  use,  can  be  used  or  cleaned 
independently  of  each  other,  and  are  a  credit  to  the  city.  The 
Superintendent  reports  the  daily  average  pumping  for  the  first 
seventeen  days  of  August  as  1,100,000  gallons,  while  the  capac- 
ity of  the  pumps  is  but  1,500,000  gallons  per  day.  This 
experience  would  seem  to  settle  the  fact  that  our  reservoir 
capacity  is  not  too  great. 

The  Treasurer  reports  the  water  collections  for  the  year 
$33,289  79,  an  increase  over  the  previous  year  of  $660  57. 

The  question  is  quite  frequently  asked,  do  our  Water  Works 
pay  running  expenses  ?    We  would  answer  that  from  tables  re- 
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cently  made  up  in  this  office,  we  find  the  works  first  paid  run- 
ning expenses  and  interest  on  the  bonds  in  1879,  and  with  the 
exception  of  three  years,  have  continued  to  pay  ever  since.  The 
excess  of  surplus  over  deficiency  for  the  twelve  years  amounts  to 
a  little  over  $26,000.00. 

In  the  above  computation  no  account  is  taken  of  coal  or 
material  on  hand  each  year,  as  it  is  assumed  that  the  average 
amount  on  hand  is  practically  the  same,  when  extended  over  a 
series  of  years.  Nor  is  the  construction  account  included,  as  the 
amount  expended  in  increasing  the  plant  is  not  part  of  the  yearly 
expense  of  running  the  works,  but  the  amount  expended  annually 
in  replacing  cement  pipe  is  charged  to  current  expense,  and  is 
therefore  included. 

All  investigations  in  regard  to  obtaining  a  gravity  supply 
have  been  discontinued,  as  it  was  ascertained  that  in  dry  summers 
like  the  last,  the  amount  of  water  available  from  any  one  of  the 
supplies,  while  ample  for  the  present  was  not  deemed  equal  to 
our  prospective  needs,  without  the  building  of  a  large  storage 
reservoir  at  the  source  of  supply.  This  would  not  only  increase 
the  expense  largely  but  would  provide  much  less  desirable  water. 

Lake  Champlain  seems  destined  to  be  our  future  supply, 
but  from  what  point  and  in  what  manner  we  shall  obtain  it  de- 
mands very  careful  consideration. 

We  would  express  our  appreciation  of  the  more  commodious 
and  convenient  quarters  now  being  provided  for  this  department 
and  request  your  favorable  consideration  of  the  other  recommen- 
dations made  in  our  last  report. 

The  report  of  the  superintendent  will  furnish  detailed  in- 
formation in  regard  to  the  season's  work. 

Respectfully  submitted, 


F.  H.  PARKER,      )  jjr  , 

A.  H.  PARKER,       V  ^       ^\''T 

J.  W.  GOODELL,   )  (Commissioners. 
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TWENTY-FOURTH  ANNUAL  REPORT 


OF  THE 


Superintendent  of  Water  Works. 


To  the  Ho7iorahle  Board  of  Water  Commissioners  of  the  City 
of  Burlington  : 

Gentlemen — The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  City  Water  Works,  for  the 
year  ending  December  31,  1890: 

AVAILABLE  FUNDS  FOR  THE  USE  OF  THE  WATER 
DEPARTMENT. 

Appropriation $18,500  00 

Sales  of  pipe,  meters,  etc 1,253  61 

*19,753  61 
RECEIPTS, 
From  G.  D.  Weller,  City  Treasurer 119,649  80 

Unexpended  balance $      103  81 

DISBURSEMENTS— CONSTRUCTION. 

Service  pipe  and  fittings $303  24 

Labor  on  services 104  00 

Cast  iron  pipe,  packing  and  lead 459  55 

Labor  on  mains 97  69 

Hydrants 90  00 

Gates 200  00 

Gate  and  cut-off  boxes. 142  26 

%  1,396  74 


Digitized  by 


Google 


8  WATEB     DEPARTMENT. 

CURRENT. 


1 1 


.'ij^ay  rolls 12,452  60    ^    ^^V,  /^ 

//  Material  for  management  and  repairs 526  13         /  «  ^  .  •  ^ 

^'Office  expenses 324  10      -^  ' ^  '  ^  ^L. 

^  Printing,  advertising  and  postage 56  05  / ' 

d  ^  F.  H.  Crandall,  Superintendent,  salary  one  ^ 

\  ^  year 1,000  00   /  ^^^^ 

s^  Chemical  and  biological  examinations  of  the^  %  9  /  ^  ^ 

)^  if  lake  and  other  supplies  ./?^/^..^u^  64  40  ^ 

Repairs  on  higher  service  tank  ^ 82  32 

/  J.  W.  Bwittjr,  damages Aj^. 55  00  J 64      ^ 

^F.  H*  Parker,  Commissioner,  salary  one  year      100  00      /  A^-     \^ 
A.  H.    Parker,   Commissioner,   salary  four 

months 16  67 

J.  W.  Goodell,  Commissioner,   salary  four 

months 8  33 

-jf  Horse  keeping,  shoeing  and  repairs X*r 469  02   S  (  ^/*  ^  ^' 

,( Gate  and  cut-off  boxes 529  50   ^  ^^  A  ^  ^ 

^Repair  of  hydrants 168  47    /^Kf^       "^ 

J  Repair  of  tools ^ 30  81      Jf^A  A  "v^ 

wV  7  Hydrants .  y^.  U^.yC^z^  .  _4S^^^#r^. ...      375  00  /  ^/; V  5  ^ 

y  ^Incidentals <^. .  rr?^.  .^^. 18  00/^/^  ^  s3 

Replacing  cement  pipe  with  cast  iron  pipe.  2,035  01  /f^/   J  Y 

Labor _ 383  75^^*^5,>^ 

Packing  and  lead ...      56701     ^  4  /  .  *  ^ 

AO  Gates 244  31    /^^A^ 

1  /a  

j^-v  *10,406  48 

'  \^^    PUMPING. 

Pay   rolls ) 11,970  96 

Supplies _ 170  22 

Fuel _. 2,979  59 

Repairs  on  machinery 471  34 
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Eepairs  on  buildings  and  grounds 76  57 

Rent  of  ground 200  00 

Eepairs  on  motor 143  04 

$6,011  72 
METERS. 

Meters '...$1,793  15 

Repairs  and  freight 41  71 

11,834  86 
RECAPITULATION. 

Construction $  1,396  74 

Current 10,406  48 

Pumping 6,011  72 

Meters 1,834  86 

$19,649  80 

RESERVOIR  AND  TANK  REP'AIRS. 

FUNDS  AVAILABLE. 

Amount  of  the  lOji  of  the  grand  list  for 
1890,  appropriated  by  the  board  of  Al- 
dermen,   thus  far    by    the    treasurer 

credited  to  account $10,417  00 

Balance  from  former  appropriation 1,032  27 

$11,449  27 

RECEIPTS. 

Received  from  City  Treasurer : $8,370  75 

Unexpended  balance $3,078  52 

DISBURSEMENTS. 
Contractor,  on  account  of  reservoir  reps...  $7,274  55 

Contractor,  on  account  of  tank  reps 1,000  00 

Material  for  six  inch  waste 48  00 

Payrolls 48  20 

$8,370  75 
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We  hereby  certify  that  we  have  examined  the  vouchers  and 
accounts  of  the  Superintendent  of  City  Water  Works,  from 
January  Ist  to  December  Slst,  1890,  and  find  the  same  correct. 

MICAH  H.  STONE,  ) 

H.  R.  WING,  [Auditors. 

W.  C.  ISHAM,  ) 

WATER  PUMPED. 

1890.  Gallons. 

January 19,16*^,525 

February ^ 18,425,475 

March 20,914,525 

April 19,438,250 

May - 22,840, 400 

June - 25,425,725 

July - 29,146,825 

August 30,435, 1 75 

September _ 22,843,175 

October 24,336,425 

November 22,757,275 

December 23,645,575 


Total,  mm/J.^/.  .f^^.S^A^^<\^:.^^....  279,371,350 

Total,  taa^/S  ^/- .  -^-  >  ^^J.  1J.yJ-  -<  -^ 257,558,200 

Increase  in  ^9. _ . .  /7y^/. ^9^^..-?. ^....     21,813,150 

Daily  average  in  ^m^/J/<' J^^.  .^.//.^/  705,637 

Daily  average  in  4€ee//  fA S^jy.j  i^.  f.  756,401 

SERVICES. 

There  have  been  added  thirty-eight  services  of  the  following 
sizes : 

One 3    inch. 

Two 1      '' 

Thirty-five 4    *' 

Two  services  have  been  discontinued. 
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MAINS. 

A  new  four-inch  iron  main  has  been  laid  in  Bussell 

street,  extending  northerly  from  North  street 440    feet 

The  cement  pipe  in  North  street,  between  Front  street 
and  North  ave.,  has  been  replaced  with  ten  inch 
cast  iron  pipe  a  distance  of-- 420    feet 

SUPPLY  PIPE. 
A  two  inch  galvanized  iron  supply  pipe  has  been  laid 
in  Voltz   street  extending  westerly  from  North 
Bend 244    feet 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 90,159  feet 

Iron 70,856     '' 


Total  feet  of  pipe 161,015  feet 

"    miles  of  pipe 30.41  miles. 

HYDRANTS. 

Five  hydrants  have  been  set  this  season. 

LOCATION.  KIND. 

Corner  South  Union  and  Bay  View  streets-  _ Lang   Post 

**     St.  Paul  and  Maple  streets ** 

"     Battery    ''    King        ''      '' 

*^     Lafountain  and  Cedar  stroocs ** 

Colchester  ave.  near  hospital ** 

With  the  exception  of  the  first  named,  the  above  replace 
other  hydrants.  One  hydrant,  the  underground,  at  the  corner  of 
Church  and  Bank  streets  has  been  discontinued. 

Total  number  of  public  hydrants 144 

*'  ''  private        "     20 


Total 164 
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The  hydrauts  have  as  usual  been  twice  thoroughly  inspected 
and  repaired,  once  during  the  summer  and  again  late  in  the  fall. 

GATES. 

The  following  old  gates  have  been  removed  : 

Battery   at  College  street 1  10  inch 

College    "  Battery  street 1  10      " 

Cedar       "  Elmwood  ave 1  4      " 

Blodgett  "  North  street 1  4.     " 

North      "  Front  street 1  4      " 

North      "  North  ave 1  4      " 

Winooski  ave.  at  College  street 1  4      " 

''  ''        Grant        "      1  4      '' 

Total  removed 8 

The  following  gates  have  been  set  this  season  : 

North  street  at  North  ave 1  10  inch 

Battery    ''         College  street 1  10     " 

College    "  Battery  street 1  10      '' 

North  ave.  at  North  street 1  6      " 

Pearl  street  at  Williams  street 1  6      ^* 

North  Lumber  yard  near  Crane's  office 1  6      *' 

Pearl  street  at  Williams  street 1  4      *' 

Cedar  street  at  Elmwood  ave : 1  4      ** 

Blodgett  street  at  North  street 1  4      " 

Winooski  ave.  at  College  street '. 1  4      ** 

North  ave.  at  North  street 1  4      *' 

Total  added .11 

Total  number  of  gates  now  in  use /J78 

The  repairs  for  the  year  have  been  : 

On  cement  pipe 10  breaks. 

On  iron  pipe 2  split  pipes. 

"    3  joint  leaks. 


it 
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On  service  pipes 11  leaks. 

On  broken  hydrants 18      *' 

On  broken  gates 4      ^^ 

240  iron  stop  boxes  and  50  iron  gate  boxes  have  been  set 
during  the  season  to  replace  old  wooden  ones,  wherever  change  of 
grade  or  other  causes  have  rendered  it  necessary.  Though  there 
have  been  many  more  stop  boxes  than  usual  replaced  this  year 
there  is  still  ample  opportunity  for  the  continuance  of  the  work 
another  season. 

METERS. 

There  are  now  in  use  584  meters,  an  increase  of  59  over  last 
year.  Besides  the  59  meters  set  in  new  locations,  there  have 
been  34  new  meters  set  to  replace  old  ones. 

Of  the  584  meters,  now  in  use,  317  are  owned  by  the  con- 
sumers, and  267  are  the  property  of  the  city.  Experience  has 
demonstrated  that  it  is  more  satisfactory,  both  to  the  consumer  and 
the  water  department,  to  have  the  meters  owned  by  the  latter, 
and  under  the  present  management  this  result  is  gradually  being 
accomplished.  The  amount  paid  to  the  manufacturers  this  year 
for  meter  repairs  has  been  quite  small,  not  that  no  repairs  have  been 
made,  for  the  constantly  increasing  number  of  meters  and  in- 
creasing age  of  those  in  the  service  creates  each  year  a  greater 
demand  for  time  and  attention,  but  that  the  effort  to  keep  worn 
out  meters  of  the  old  pattern  in  repair  has  been  abandoned,  and 
the  other  repairs  have,  for  the  most  part,  been  effected  here,  and 
the  expense  in  consequence  appear  on  the  current  pay  rolls. 

The  pumpage  for  the  year,  it  will  be  seen,  is  considerably  in 
excess  of  former  years.  The  daily  average  for  the  first  seventeen 
days  in  August  was  slightly  in  excess  of  1,100,000  gallons 
within  400,000  gallons  of  the  full  capacity  of  our  pumps.  Of  the 
water  pumped  17^  has  been  used  through  meters,  yielding  46;^ 
of  the  collection. 
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THE  SEASON'S  WORK. 

At  the  opening  of  the  season,  advantage  was  taken  of  the 
opportunity  afforded,  while  the  western  division  of  the  horse  rail- 
road was  blockaded,  during  the  construction  of  the  North  street 
sewer,  to  replace  the  cement  pipe  remaining  in  North  street 
between  the  10-inch  iron  pipe,  laid  last  season,  and  North  avenue. 
This  piece  of  work,  owing  in  part  to  the  nature  of  the  soil,  but 
more  to  the  fact  that  the  earth  had  been  loosened  by  the  sewer 
ditch  the  ypar  previous,  occupied  considerable  time.  Bracing, 
however  carefully  used,  cannot  be  made  to  entirely  prevent 
caving,  and  is  productive  of  annoying  delay  in  the  handling  of 
cast  iron  pipe. 

With  the  exception  of  the  case  of  East  avenue,  where  the  de- 
mands were  too  great  for  the  supply,  all  the  applications  for 
extension  of  mains  have  been  granted. 

A  shoii;  piece  of  cement  pipe,  north  of  W.  &  D.  G.  Crane's  mill, 
has  been  replaced  with  iron  pipe,  with  a  gate,  by  pass,  and  pres- 
sure regulating  valve,  by  means  of  which  the  needs  of  the  Standard 
Oil  Co.,  the  only  consumers  on  the  long  line  of  light  cement 
pipe  in  the  north  yard,  are  supplied,  and  the  weak  pipe  relieved 
of  the  heavy  pressure  which  for  years  it  has  been  declaring  its 
inability  to  stand.  Since  the  above  repairs  were  effected  there 
have  been  no  breaks  reported  from  the  north  yard,  which,  con- 
sidering the  fact  that  heretofore  about  one-half  of  all  the  breaks 
occurring  on  cement  pipe  happened  on  that  line,  is  a  very  notice- 
able as  well  as  gratifying  alteration  of  circumstances. 

The  dead  end  on  Pearl  street,  at  Williams  street,  has  been 
abolished,  and  a  much  needed  feeder  thus  afforded  the  north  part 
of  the  town. 

New  gates  have  been  set  and  old  ones  repaired  in  several 
localities,  which  will  enable  repairs  to  be  made  with  much  less 
annoyance  to  consumers  on  account  of  shutting  off  than  here- 
tofore.    For  obvious  reasons,  other  than  those  of  convenience,  it 
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should  not  be  necessary  to  shut  off  large  sections  for  repairs. 
Considerable  work  of  this  kind  might  still  be  done  to  advan- 
tage. 

Owing  to  the  large  amount  of  work,  in  the  line  of  general  re- 
pairs, demanding  attention,  the  department  was  unable  to  lay  all 
of  the  cast  iron  pipe  procured  for  the  purpose  of  replacing  cement, 
and  has  now  on  hand  1,200  feet  of  10-inch,  a  portion  of  which 
was  taken  out  of  the  old  reservoir,  and  2,000  feet  of  6-inch,  with 
the  necessary  lead,  yam  and  specials. 

RESERVOIR    REPAIRS. 

As  soon  as  there  were  funds  available  for  the  repairs  of  the 
old  reservoir,  work  was  begun  to  ascertain  the  amount  of  labor  it 
would  be  necessary  to  bestow  upon  the  banks.  When  the  slopes 
and  bottom  were  cleared  of  the  cobble  paving  and  sand  which 
covered  them,  it  was  found  that  they  could  not  be  improved  with 
the  material  at  hand.  This  decision  considerably  reduced  the 
probable  expense  of  the  work,  and  when,  with  the  better  prices 
of  this  year,  Messrs.  Lang,  Goodhue  &  Co.,  in  the  light  of  the 
information  gained  during  the  preparatory  work,  revised  their 
former  proposition,  it  was  found  that  all  of  the  contemplated 
work  could  probably  be  done  with  the  funds  at  hand,  and  early 
in  August  a  contract  was  entered  into  with  Lang,  Goodhue  & 
Co.,  for  the  full  completion,  in  every  particular,  of  such  repair  of 
the  old  reservoir  as  would  place  it  in  as  good  and  satisfactory  con- 
dition as  the  new  one  adjoining  it,  the  consideration  being 
$9,093  19,  of  which  amount  eighty  per  cent,  has,  according  to 
agreement,  been  paid  the  contracting  firm. 

The  work  was  sufficiently  advanced  to  admit  of  cleaning  the 
new  reservoir  in  October  last,  and  though  as  yet  not  finished  it  is 
in  a  condition  to  be  used  this  winter,  and  will  require  but  a  few 
weeks'  work  in  the  spring  to  entirely  complete  it.  The  other 
part  of  the  work  contemplated  in  the  appropriation  of  last  June, 
the  raising  of  the  higher  service  tank,  has  been  repeatedly  de- 
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layed,  at  first  by  the  failure  to  receive  the  iron,  and  more  re- 
cently by  the  conditions  of  temperature  at  this,  the  coldest  point 
in  the  city.  The  roof  and  brick  walls  of  the  building  were  raised 
the  required  height  early  in  the  season. 

That  this  difficult  and  dangerous  undertaking  was  accom- 
plished, without  injury  or  accident,  was  largely  owing  to  the  good 
management  and  care  of  that  veteran  handler  of  the  jacks,  Mr. 
Jack  Hathaway. 

The  capacity  of  the  tank  will  be  increased  63,617  gallons, 
or  sixty  per  cent.,  by  the  contemplated  increase  of  twelve  feet 
in  its  height.  The  cost  of  the  improvement  will  be  $1,400.00, 
of  which  $1,000.00  has  already  been  paid  for  work  done,  and  the 
balance  will  soon  become  due  on  the  completion  of  the  tank. 

OTHER  SOURCES  OF  SUPPLY. 

Since  our  last  report  all  the  sources,  which  had  otherwise 
been  considered  available  for  a  gravity  supply,  have  been  care- 
fully tested  by  Weir  measurement  for  quantity,  and  in  no  case 
has  there  been  found  a  sufficient  supply  to  meet  our  needs  with- 
out the  use  of  a  storage  reservoir.  The  effect  of  such  a  reservoir, 
however  suitably  constructed  and  arranged  for  the  purpose  of 
impounding  and  carrying  in  its  original  purity  such  supply 
through  the  continuous  natural  changes  of  its  life,  among  un- 
natural surroundings,  is  liable  to  be  very  unsatisfactory.  The 
examinations  thus  far  made  show  that  no  improvement  in  qual- 
ity or  lessening  of  expense,  but  rather  the  reverse  is  to  be  ex- 
pected as  the  result  of  a  change  from  our  present  system,  and 
investigation  in  this  line  has  in  consequence  been  abandoned. 
All  of  which  is  respectfully  submitted, 

F.  H.  CRANDALL, 

Superintendent, 
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SUMMARY  OF  STATISTICS 


SUGGESTED  BY  THE 

New  England  Water  Works  Associalioi). 


Burlington  City  Water  works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  TI.  8.  census,  1890,  14,590. 

Works  constructed,  1867-8. 

Owned  by  city. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 


2.         Description 
of  fuel. 


PUMflNG. 

1.        Builders  of  pumping  machinery H.  R.  Worthington. 

'  a  Anthracite.     ] 
I  c  Grate.  ( 

,  rfPittston.  (    30  weeks. 

^€$4  85.  J 

g  Mill  shavings,  $36  00  per  week,  22  weeks. 

6.  Total  pumpage  for  the  year,  279,371,350  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 

Cost  of  pumping  figured  on  pumping  station  expenses, 
16,011  72. 

11.  Per  million  gallons  raised  against  dynamic  head  into 

reservoir,  121  52. 

12.  Per  million    gallons   raised    one  foot  high   (dynamic), 

10.0681 


Digitized  by 


Google 


Digitized  by 


Google 


3       fS'^f 


z^  L/  (^---  ^  i/- 


/ 


('  -.  ^- 


TWENTY-FIFTH 


ANNUAL    REPORT 


-OF  THE- 


WATER  DEPARTMENT 


3F  THE- 


CITY  OF  BURLINGTON,  VT., 

DECEMBER  31, 
1B91. 


*•» 


BURLINGTON  : 

TBS  FBEB  PRESS  ASSOCIATION, 

PRINTERS,  PUBLISHERS  AND  BOOKBINDERS. 

1892. 


Digitized  by 


Google 


LIBFLj<LK/"Y" 


iostoi  $ocietr  o(  €m\  §mim 

•-•»• 

Received .A^Lfirwr....../.Ty.3 


PRESENTED    BY 


Books  and  periodicals  may  be  used  in  the  Reading-Room  by 
members  and  friends,  and  by  students  recommended  by  the  Boston 
Public  Library. 

Members  may  borrow  books  for  home  use,  but  no  one  shall  have 
more  than  four  books  at  any  time,  nor  keep  any  book  more  than 
five  weeks. 

A  member  borrowing  a  book  shall  give  a  receipt  therefor  to  a 
member  of  the  Library  Committee,  to  the  Secretary,  or  to  the  regular 
attendant. 

A  fine  of  one  cent  per  day  per  volume  shall  be  charged  for  over- 
time, and  must  be  paid  before  the  delinquent  can  take  any  more  books. 

Current  numbers  or  unbound  files  of  periodicals  shall  not  be 
taken  from  the  room. 

Books  of  unusual  value  are  marked  with  a  star  (*),  and  must 
not  be  taken  from  the  room,  except  by  written  permission  from  the 
Board  of  Government. 

Any  person  mutilating  or  losing  a  book  shall  pay  for  the  dam- 
age, or  replace  the  book. 

Any  one  who  violates  the  above  rules  shall,  upon  written  request 
from  the  Librarian  to  the  Board  of  Government,  be  debarred  from 
the  privileges  of  the  library  for  such  time,  not  less  than  three  months, 
as  the  Board  of  Government  may  determine. 

(Adopted  Nov,  i8,  1896.) 
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TWENTY-FIFTH  ANNUAL  REPORT 

OP  THE 

Water  Department, 

Of  the  City  of  Burlington,  Vt.,  December  31,  1891. 

WATER  COMMISSIONERS. 

Chairman,  ¥.  H.  PARKER, 
A.  H.  PARKER, 
J.  W.  GOODELL. 


^Superintendent,  F.  H.  CRANDALL. 


Collector,  G.  D.  WELLER,  City  Treasurer. 


Pumping  Station,  JOEL  W.  THOMAS,  Engineer. 
ALFRED  HOWARD,  Fireman. 


WILLIAM  CASSIDY,  Foreman. 
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REPORT 

OP  THE 

Water  Commissioners. 


To  the  Honorable  the  City  Council: 

Gentlemen  ; — The  Board  of  Water  Commissioners  would 
respectfully  make  the  following  report  for  the  year  ending 
December  31,  1891. 

The  receipts  for  water  reported  by  the  City  Treasurer  have 
been  $35,589.19,  an  increase  over  the  previous  year  of  12,299.40. 
The  report  of  the  Superintendent  herewith  presented  will  give 
the  necessary  information  of  the  detailed  work  of  the  year. 

We  note  with  satisfaction  the  increase  in  the  number  of 
meters,  and  the  decrease  in  the  amount  of  cement  pipe  in  use. 

Several  cities  are  now  supplying  their  water  takers  with 
meters,  free  of  cost,  finding  compensation  for  such  expenditure 
in  reduced  waste,  which  means  fewer  hours  of  pumping,  less 
wear  of  pumps,  and  a  less  amount  required  for  fuel  and  supplies. 
Were  it  not  for  our  water  meters  we  would  undoubtedly  be 
obliged  to  run  our  pumps  night  and  day,  and  would  prob- 
ably receive  considerable  less  revenue  from  the  water  sold.  We 
think  that  the  city  should  own  all  meters,  and  that  it  would  be 
a  good  investment  to  meter  every  service  where  the  service  rates 
exceed  ten  dollars  on  premises  where  there  is  a  sewer  connec- 
tion. 

We  would  again  suggest  the  advisability  of  baring  the  water 
collections  made  in  the  office  of  the  Superintendent.  This  work 


Digitized  by 


Google 


WATBR  DEPARTMENT. 


has  increased  largely  in  the  past  few  year9>  owing  to  the  growth 
of  the  City,  and  the  increase  in  the  number  of  meter  bills.  It 
would  seem  to  be  good  business  policy,  to  consolidate  all  the 
business  pertaining  to  the  Water  Department  in  one  office,  in- 
stead of  having  the  responsibilities  divided,  and  the  work  of  mak- 
ing collections  crowded  into  the  office  of  the  City  Treasurer,  where 
without  it,  there  is  an  abundance  of  work.  We  do  not  advocate  this 
change  from  any  selfish  motive,  as  it  would  add  largely  to  the 
responsibilities  of  the  Superintendent  and  Commissioners,  but 
we  consider  that  it  would  be  beneficial  to  the  Water  Department, 
and  more  convenient  for  the  public,  and  would  be  in  line  with 
the  general  policy  of  improvement  that  we  are  endeavoring  to 

carry  out. 

Respectfully  submitted, 

F.  H.  PARKER.     )  ^^^ 

T-  5-  ^-^55^?;    C  Commissioners. 


J.  W.  GOODBLL, 
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TWENTY-FIFTH  ANNUAL  REPORT 

OF  THE 

Superintendent  of  Water  Works. 


2o  the  honorable  Board  of  Water  Commissioners  of  the  City 
of  Burlington : 

Gentlemen  : — The  following  is  a  statement  of  the  re- 
ceipts and  disbursements  of  the  Burlington  City  Water  Works, 
for  the  year  ending  December  thirty-first,  1891 : 

AVAILABLE  FUNDS  FOB  THE  USE  OF  THE  WATEB  DEPABTMEKT. 

Balance  from  1890 1103  81 

Less  bills  paid  by  the  City  Treasurer 15  50  I        88  31 

Saleof  pipe,  meters,  etc 3,545  28 

Appropriations 21,100  00 

Total 124,733  59 

BECEIPTS. 

From  G.  D.  Weller,  City  Treasurer 124,479  91 

Unexpended  balance 1253  68 

DISBUBSEMENTS — CONSTBUCTION. 

Gates $      104  00 

Gate  and  cut-off  boxes 112  00 

Serricepipe  and  fittings 200  00 
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Labor  on  services $  2-12  60 

Labor  on  mains 1,358  29 

Cast-iron  pipe,   packing  and  lead ------ .  2,00001 

$  4,016  90 

CUEEEKT. 

Pay  rolls $  2,804  73 

Material  purchased  and  used  for  and  at  the 

expense  of  others 1,319  23 

F.  H.    Orandall,    Superintendent,   salary 

one    year 1,000  00 

Material    for    management    and  repairs  860  61 

Gate  and  cut-off  boxes 505  60 

Horse  keeping,  shoeing,  repairs,  etc 367  57 

Office  expenses 310  01 

Billsfor  labor 197  03 

Repair  of  hydrants 107  95 

F.    H.   Parker,   Chairman  of    Board  of 

Commissioners 100  00 

Furniture  for  new  office 89  78 

Repairof  tools 47  55 

Printing,  advertising  and  postage 34  75 

George  Bills,  damages 10  00 

Replacing  cement  pipe  with    cast   iron 

pipe 1,941  37 

Labor 2,593  90 

Packing  and  lead 251  53 

Gates 183  20 

$12,724  81 

PUMPING. 

Fuel $  4,283  65 

Payrolls 1,978  75 

Repairs  to  machinery 284  10 

Supplies 114  13 
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Insurance $      100  00 

Repairs  on  buildings  and  grounds 89  00 

Rent  of  ground  to  September  1st,  1890,.  33  33 

Repairs  on  motor 22  16 

$  6,905  12 

METERS. 

Meters ...$      727  70 

Repairs  and  freight 105  38 

$      833  08 

RECAPITULATION. 

Construction $  4,016  90 

Current 12,724  81 

Pumping 6,905  12 

Meters 833  08 

$24,479  91 

RESERVOIR  AND  TANK  REPAIRS. 

FUNDS  AVAILABLE. 

Amount  of  the  ten  per  cent  on  the  grand 

list  of    1890,   appropriated   by    the 

Board  of  Aldermen  for  the  work, 

which  was  collected  and  apportioned 

to  the  account  in  1891 %        84  60 

Balance  from  1890 3,078  52 

%  3,163  12 

RECEIPTS. 

From  G.  D.  Weller,  Treasurer %  3,163  12 

DISBURSEMENTS— RESERVOIR  REPAIRS. 

Contractor,  balance  on  account %  2,174  89 

Street  department,  crushed  stone,  cobble 

stone  and  time 41  55 
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Netting,  posta^  rails,  base  boards,  wire  and 

other  material  for  fence  aronnd  the 

oldreservoir $      143  65 

Labor  on  fence,  drains  and  paths 91  50 

$  2,451  59 

TANK  REPAIRS. 

Contractors,  balance  on  account $  400  00 

Labor,  drawing-off,  drying,  cleaning  and 

painting 181  00 

Coal,  oil,  paint  and  other  material 72  90 

Four  inch  waste,  gate,  pipe  and  man-hole  57  63 

$    711  53 

$3,163  12 

We  hereby  certify  that  we  haye  examined  the  vouchers  and 
accounts  of  the  Superintendent  of  City  Water  Works,  from 
January  Ist,  to  December  Slst,  1891,  and  find  the  same  correct. 

M.  H.  STONE, ) 

H.  R    WING,     [Auditors. 

W.  C.  ISHAM, ) 

WATER   PUMPED. 

1891.  Gallons. 

January 24,839,025 

February :.  21,345,950 

March 24,642,450 

April 20,609,225 

May 23,932,825 

Ju\ie 30,060,750 

July 32,720,025 

August 24,427,425 

September 26,575,700 

October 23,859,225 
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1891.  Gallons. 

NoTember 23,528,375 

December 21,959,600 

Total,  1891 298,500,575 

Total,  1890 279,371,350 

Increase  in  1891 19,129,225 

Daily  ayerage  in  1890 756,401 

Daily  average  in  1891 817,809 

SERVICES. 

There  have  been  added  61  services  of  the  following  sizes  : 

Three 6    inch. 

Four 4 

Three H     ** 

One li     ** 

One 1 

Ten 1      " 

Thirty-nine i     ** 

One  of  the  above  was  to  replace  a  discontinued  service,  and 
one  was  laid  on  Church  street,  during  the  progress  of  the  work 
there,  to  avoid,  if  possible,  future  tearing  up  of  the  road-way. 

SUPPLY   PIPE. 

A  one  and  one-half  inch  galvanized  iron  pipe  has 
been  laid  in  Summer  street,  easterly  from  Front 

street 150  feet. 

The  supply  pipe  in  the  following  streets  has  been  replaced 

this  season  with  4  inch  cast  iron  pipe  : 

School  street,  southerly  from  dead  end 169  feet. 

East  avenue,  northerly  from  dead  end 45     *' 

Mechanics  lane,  easterly  from  Church  street 40     " 

Total  length  of  supply  pipe  replaced 254  feet. 

Total  nowin  use 21,986     " 
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MAINS. 

New  mains  have  been  laid  in  the  following  streets: 

WITH  FOUE-IKCH  OAST  IRON   PIPE. 

Spruce  street,  easterly  from  dead  end 215  feet 

School  street,  northerly  from  dead  end 215  '' 

East  avenue,  southerly  from  dead  end 575  *' 

South  Union  street,  southerly  from  dead  end 72  " 

Walnut  street,  southerly  from  dead  end -... 192  " 

Summit  street,   northerly  from    Maple.      (High 

Service) 378  '' 

WITH  SIX-INCH  CAST  IRON   PIPE. 

Park  avenue,  westerly  from  Shelburne  street 2,341  feet. 

Briggs  street,  southerly  from  Park  avenue 733     *' 

WITH  TEN-INCH  CAST  IRON   PIPE. 

Shelburne  street,  northerly  from  Park  avenue 42     *' 

Total  length  of  new  mains 4,763  feet. 

The  cement  pipe  in  the  following  streets  has  been  replaced 
this  season: 

WITH  FOUR-INCH  CAST  IRON  PIPE. 

King  street,  from  St.  Paul  street  to  Pine  street..  419  feet. 

Laterals,  from  Winooski  avenue  and  North  street-  46     " 

WITH  SIX  INCH  CAST  IRON  PIPE. 

King  street,  from  Pine  street  to  Battery  street. . .  800  feet. 
Winooski  avenue,  from  North  street  northerly..  821  " 
St.  Paul  street,  from  Main  street  to  Maple  street. .  758  " 
Church  street,  from  Main  street  to  College  street  403  '* 
North  lumber  yard,  from  end  of  iron  pipe,  north- 
erly   668  " 

Laterals,  from  North,  King  and  College  streets..  194  " 
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WITH  EieHT-INCH  CAST  IKON  PIPE. 

Willard  street,  at  the  head  of  Spruce  street 66  feet. 

WITH  TEN-IKCH  CAST  IRON  PIPE. 

College  street,  from  Union  street  easterly 433  feet. 

North  street,  from  Winooski  avenue  easterly 1,213     " 

Total  length  of  cement  pipe  replaced 5,820  feet. 

LENGTH  OF  PIPE  NOW  IN   USE. 

Cement 84,339  feet. 

Iron 81,693     " 

Total  feet  of  pipe 166,032  feet. 

Total  miles  of  pipe 31.44 

HYDRANTS. 

Six  new  Lang  post  hydrants,  located  as  follows,  have  been 
added  to  the  service  during  the  past  season: 
Comer  Williams  and  College  streets. 
''     Champlain  and  Cedar  streets. 
*'      Willard  and  Spruce  streets. 
"      North  and  School  streets. 
*^      Park  avenue  and  Briggs  street. 
''      Lyman  avenue  and  Briggs  street. 
At  the  first  two  of  the  above  named  locations  ground  hy- 
drants were  replaced.     In  the  course  of  the  season's  repairs  six 
hydrants  have  been  moved,  but  not  suflSciently  to  change  the 
description  of  their  location.    There  have  also  been  set  four  pri- 
vate hydrants,  three  on  the  premises  of  The  Burlington  Cotton 
Mills  Co.,  Colchester  avenue,  and  one  on  the  premises  occupied 
by  Crane  Brothers  &  Pope  at  the  Lake. 

Total  number  of  public  hydrants 148 

"  "        "  private  hydrants 24 

Total 172 
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GATES. 

The  folIowiDg  old  gates  have  been  discontinued  : 

Pump  house  yard..-^ 1  10  inch. 

College  at  South  Union 1  10 

North  at  Winooski  avenue 2    8 

Union  at  North 1     4 

Church  at  College 1     4 

Winooski  avenue  at  Pearl 1    4 

Hyde  at  North 1    3 

King  at  St.  Paul. 1    3 

King  at  Champlain 2    3 

King  at  South  Battery 1     3 

Pump  house  yard 1     6 

Total  removed 13 

The  following  gates  have  been  set  this  season  : 

North  at  east  line  of  Winooski  avenue 1  10  inch, 

North  at  west  line  of  North  Union 1  10 

North  at  east  line  of  North  Union 1  10 

North  at  west  line  of  School 1  10 

North  at  west  line  of  Russell 1  10 

College  at  west  line  of  South  Union 1  10 

College  at  east  line  of  South  Union 1  10 

College  at  junction  of  iron  and  cement  pipe 1  10 

Pump  house  yard 1  10 

South  Willard  at  north  line  of  Spruce 1     8 

South  Willard  at  south  line  of  Spruce 1     8 

North  Winooski  avenue  at  south  line  of  North...  1  6 
North  Winooski  avenue  at  north  line  of  North...  1  6 
North  Winooski  avenue  at  west  line  of  Decatur. . .  1  6 
North  Winooski  avenue  at  east  line  of  Decatur. . .  1     6 

St.  Paul  at  south  line  of  Main 1     6 

St.  Paul  at  north  line  of  King 1     6 

St.  Paul  at  south  line  of  King 1     6 
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St.  Paul  at  north  line  of  Maple 1 

King  at  east  line  of  Battery 1 

King  at  west  line  of  Champlain 1 

King  at  east  line  of  Champlain 1 

King  at  west  line  of  Pine 1 

€hamplain  at  north  line  of  King 1 

Champlain  at  south  line  of  King 1 

Church  at  north  line  of  Main 1 

Church  at  south  line  College 1 

Park  avenue  at  west  line  of  Shelburne 1 

Park  avenue  at  east  line  of  Pine 1 

Park  avenue  at  west  line  of  Pine 1 

Park  av.enue  at  east  line  of  Briggs 

Briggs  at  south  line  of  Park  avenue 

Briggs  at  north  line  of  Furguson  avenue 

Briggs  at  north  line  of  Lyman  avenue ... 

Pump  house  yard  

North  lumber  yard  near  blow-off  at  Crane^s 

Fire  service  for  Crane  Bros.  &  Pope  at  the  lake.-.! 
Fire  service  for  Burl.  Cotton  Mills  Co.  Colch.  ave. 
Fire  service  for  Burl.  Cotton  Mills  Co.  Pine  St.. 
Fire  service  for    Burl.    Woolen   Co.    Colchester 

avenue 

Hyde  at  north  line  of  North 

School  at  south  line  of  North 

King  at  east  line  of  Pine , 

King  at  west  line  of  St.  Paul 

Spruce  at  west  line  of  Willard 

Summit  at  north  line  of  Maple 

Mechanics  at  east  line  of  Church 

Winooski  avenue  at  south  line  of  Grant 

Winooski  avenue  at  south  line   of  Pearl 

S.  Willard  at  north  line  of  College 

Meter  testing  service  at  City  Hall,  Church  St 
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Hydrant  branch.  Burl.  Cotton  Mills  Co.  Chase  St.l      4  inch. 
Hydrant  branch  cor.  of  North  and  School  streets.    1    4    '^ 

Blow-off  at  Crane^s  mill 1    4      " 

Fire  service  for  W.  J.  Van  Patten,  Main  street 14      " 

Fire  service  for  E.  B.  &  A.C.  Whiting,  Pine  street.  14" 
Fire  service  for  Horatio  Hickok,  Pine  street 1     4      " 

Total  added....: 60 

Total  now  in  use 325 

The  repairs  for  the  year  have  been: 

On  cement  pipe 7  breaks. 

On  iron  pipe 1  split  pipe. 

''        "    2plugleak8. 

"    Ijointleak. 

On  service  pipe 9  leaks. 

On   broken  hydrants ..-.  8 

On  broken  gates 1 

One-hundred  and  forty  iron  stop  boxes  and  twelve  iron 
gate  boxes  have  been  set  to  replace  old  wooden  ones. 

METERS. 

There  are  now  in  use  654  meters,  an  increase  of  70  over  last 
year.  Of  this  number,  324  are  owned  by  the  consumers,  and 
330  are  the  property  of  the  city.  Of  the  water  pumped  l^\i> 
has  been  used  through  meters,  yielding  46ij<  of  the  collections. 

PUMPING. 

The  pumps  are  in  good  condition,  and  with  the  ordinary 
repairs,  will  remain  so  long  after  our  consumption  has  grown  to 
exceed  the  limit  of  their  capacity.  The  yearly  increase  in  length 
of  our  public  sewers,  together  with  our  increase  of  population, 
furnishes  a  valid  explan*ition  of  our  constantly  increasing  pump- 
age,  which  is  already,  for  a  city  of  our  population,  largely  in  ex- 
cess of  the  requirements  of  legitimate  consumption,  and  would, 
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no  doubt,  by  a  more  general  use  of  meters,  and  more  rigid  in- 
spection, be  considerably  reduced. 

CURRENT. 

The  season  has  been  a  very  fayorable  one  for  pipe  laying, 
and  owing  to  the  large  amount  of  pipe  on  hand  at  the  beginning 
of  the  year,  also  to  the  unusual  demand  for  extensions  of  the 
system  and  for  fire  services,  there  has  been  considerable  of  this 
work  done.  Besides  the  thirty-one  hundred  and  sixteen  feet  of 
pipe  laid  at  the  Ferguson  and  Scarfl  addition,  the  mains  about 
the  city  have  been  extended  sixteen  hundred  and  forty-seven 
feet,  and  six  thousand  two  hundred  and  forty-four  feet  of  new 
cast  iron  pipe  has  been  laid  to  replace  smaller  cement,  old  aque- 
duct and  galvanized  iron  pipes.  In  addition  to  the  gates  re- 
quired on  the  somewhat  over  two  miles  of  pipe  laid,  several  have 
been  set  at  locations  where  experience  has  shown  them  to  be 
most  needed,  in  most  cases  to  replace  old  ones,  and  a  four  inch 
blow-off  has  been  added  to  the  system  near  Crane^s  mill.  The 
Burbank  property  adjacent  to  the  reservoir  lot,  purchased  by 
the  City  Council  for  the  purpose  of  enlarging  the  reservoir 
grounds,  has  been  put  in  a  suitable  condition  to  answer  the  pur- 
pose for  which  it  was  placed  in  the  hands  of  the  Water  Depart- 
ment. The  old  buildings,  fences  and  underbrush,  have  been  re- 
moved, a  deep  well  stoned  up,  and  the  lot  graded. 

The  work  of  reservoir  and  tank  repairs  finished  during  the 
past  season  was  begun  in  1888,  when  an  appropriation  of  twen- 
ty-five thousand  dollars  was  made  for  the  purpose  of  building  a 
new  reservoir  and  repairing  the  old  one.  During  the  seasons  of 
1888  and  1889  the  work  of  building  the  new  reservoir  and  mak- 
ing such  repairs  as  were  absolutely  necessary  on  the  old  one  was 
accomplished.  In  1890,  for  the  better  and  more  complete  repair 
of  the  old  reservoir,  and  for  increasing  the  hight  and  capacity 
of  the  high  service  tank,  ten  per-cent  of  the  grand  list  was  ap- 
propriated.    Of  this  latter  appropriation  110,601.60  has  been  by 
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the  Treasurer  credited  to  the  account.  The  funds  $35,501.60  thus 
made  available  for  the  work,  have  been  expended  as  shown  by 
detailed  accounts  in  this  and  former  reports,  122, 944. 90  for  con- 
struction of  the  new  reservoir,  $10,845.17  for  the  repairs  of  the 
old  reservoir,  and  $1,711.53  for  the  repairs  of  the  high  service 
tank. 

The  addition  to  the  high  service  was  effected,  and  the  tank 
cleaned  and  painted  without  interruption  of  supply  to  consum- 
ers, the  motor  or  small  pump,  or  both,  as  occasion  required, 
supplying  the  needs. 

The  tank  was  filled  the  latter  part  of  March,  and  has  been 
in  satisfactory  operation  since  that  time.  The  low  service  reser- 
voirs have  been  used  connectedly  during  the  entire  season,  except 
such  time  as  one  or  other  of  them  were  drawn  off  for  cleaning. 

The  advantage  of  having  two  reservoirs  has  been  well  de- 
monstrated, even  at  this  early  date.  Besides  the  advantages  for 
cleaning  the  reservoirs  themselves,  the  increased  storage  capac- 
ity enables  repairs  to  be  made  upon  the  pumps  more  easily,  and 
in  many  ways  contributes  to  the  eflBciency  of  the  service. 

The  greater  freedom  than  usual  from  fishy  odor  and 
taste,  has  also  by  many  been  attributed  to  having  a  clean  storage 
basin. 

All  of  which  is  respectfully  submitted, 

F.  H.  CEANDALL, 

Superintendent. 
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SUMMARY  OF  STATISTICS 


SUGGBBTBD   BY    THE 


New  England  Water  Works  Association 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  TJ.  S.  census,  1890,  14,  590. 

Works  constructed,  1867-». 

Owned  by  city. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.     Builders  of  pumping  machinery,  H.  R  Worthington. 

a  Anthracite. 

c  Grate. 

d  Pittaton.  |  34  weeks. 

e  $4.85. 

g  Mill  shayings,  $36. 00  per  week,  18  weeks- 

6.  Total  pumpage  for  the  year,  298,500,575  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Averse  dynamic  head  against  which  pumps  work,  316  feet. 

Co0i  o/ pumping  figured  on  pumping  station  expenses, 
$6,905.12. 
11.     Per  million  gallons  raised  against  dynamic   head  into 
reservoir,  $23.13. 


Description 
of  fuel. 
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12.     Per  million  gallons  raised  one  foot  high  (  dynamic  ), 
$0.0732. 

Cost  of  pumping  figured  on  total  maintenance^ 
$31,318.63. 

13.  Per  million  gallons  raised  against  dynamic  head  into 

reservoir,  $104.92. 

14.  Per  million  gallons  raised  one  foot   high  (dynamic), 

$.332. 

FINANCIAL. 

Division  I.  maintenance. 

Reoei];>t8.  Disbunementa. 


From  CoDBomen. 

A.  Water  rates,  domeetlo. . 

B.  Water  rates,  manafac- 

tQrin^ 

From  pablio  funds. 
O.    Hydrants $1,900  0 

D.  Fountains  and  Parks...        76  00 

E.  Watering?  Troughs «B0  00 

F.  PubUo  BuUdlngs 76  00 


0.  Net  receipts  for  water. . 
H.   Sale  of  pipes,  meters,eto. 

1.  Gross  receipts 


$80,888  48 
8,086  77 


1,000  00 


$86,688  19 
8,646  88 


$80,184  47 


AA.    Manairement  and  re- 
pairs  $80,066  68 

BB.    Interest  on  Bonds....  11,868  00 

CC.    Total  maintenance... $81,818  68 
DD.    Balance  to  the  City 

Treasurer 7,816  94 


EE.    Total $89,184  47 


Division  II. 
From  fixed  rates. 

From  meter  rates. 


N. 

■I?: 


Q. 


Domestic $17,575  81 

Manufacturing-        100  00 


Domestic $14,916  61 

Manufacturing.     2,996  77 


$17,675  81 


17,913  38 


Total $35,589  10 

CONSTRUCTION. 


Receipts. 


Disbursements. 


T.    Appropriation $8,880  08 


V.    Total $8,980  08 


FF.  Extension  of  mains $8,499  80 

GO.  Extension  of  services 617  00 

HH.  Rebuilding  Reservoir 8,46169 

n.  Reservoir  lot 1,760  00 

JJ.  Raising  Tank 711  68 

KK.  Total $^5oO« 
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W.  Cost  of  works  to  date $372,849  06 

X.  Bonded  debt  at  date 190,000  00 

Y.  Value  of  sinking  fund  at  this  date 101,013  69 

Z.  Bate  of  interest,  four  and  five  per  cent. 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  14,450. 

2.  "  "  "  on  lines  of  pipe,  14,460. 

3.  *  ''  *'  ''         supplied,  14,150. 

4.  Total  number  of  gallons  consumed  for  year,  298,600,575. 

5.  Passed  through  domestic  meters,  42,133,875  gallons,  or  14.1 

per  cent. 

6.  Passed  through  manufacturing  meters,  16,170,000  gallons, 

or  5.4  per  cent. 

7.  Average  daily  consumption,  817,809  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  55. 

9.  "  ''  ''        consumer,  58. 
10.        "            "               "        tap,  314. 

V       DISTRIBUTION. 
MAIN.  SERVIOBS. 

1.  Kind  of  pipe,  cement  lined,    16.    Qalvanized  iron,  lead. 

cast  iron,  wrought  iron.  17.    From  i  to  6  inches. 

2.  Size,  from  4  to  16  inches.  18.    1,554  feet. 
8.    Extended,  10,887  feet.  19.    74  feet. 

4.  Discontinued,  6,074  feet.  20.  14.41  miles. 

5.  Total  now  in  use,  81.44  miles.  21.  Service  tape  added,  61. 

6.  Ck)et  of  repairs  per  mile,  $8.20.  22.  Number  now  in  use,  2,609. 

7.  Leaks  per  mile,  .85.  28.  Average  length  of  service,  29 

8.  Small  distribution  pipe  less  feet. 

than  4  inch,  total  length  21,-    24.    Average  cost  of  service,  $8. 15. 
986  feet.  25.    Meters  added,  70. 

9.  Hydrants  added,  8.  26.    Number  now  in  use,  654. 

10.  Number  now  in  use,  172.  a.  domestic,  605. 

11.  Stop  gates  added,  60.  &,  manufacturing,  49. 

12.  Number  now  in  use,  825.  27.    Motors  and  elevators  added,  1. 
18.  Small   stop   gates  less  than  28.    Number  now  in  use,  17. 

4  inch,  total,  70. 

14.  Number  of  blow-off  gates,  6. 

15.  Range  of  pressure  on  mains 

at  centre,  for  day  and  night, 
70  to  85  pounds. 

STORAGE. 

Earthwork  reservoirs,  low  seryice,  capacity  7,000,000  gallons. 
Iron  tank,  high  service,  capacity  169,617  gallons. 
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FOURTH  ANNUAL  REPORT 


OF  THE 


Water  Commissioners. 


To  the  Honorable  the  City  GotmcUj  City  of  Burlington : 

Gentlemen  : — The  Water  Coir  nissioners  would  respect 
fully  present  the  following  report  jr  the  year  ending  Decem- 
ber 3l8t,  1892 : 

The  City  Treasurer  reports  having  received  $39,530.37 
for  water  during  the  past  year,  an  increase  of  $3,941.18  over 
the  receipts  of  1891. 

For  the  details  of  the  work  of  the  department  we  refer 
you  to  the  report  of  the  Superintendent  herewith  presented. 
We  are  pleased  to  note  a  slight  decrease  in  the  pumpage  of 
the  past  year,  indicating  a  corresponding  decrease  in  the  im- 
mense waste  of  water  that  is  constantly  made  apparent  to- 
this  board. 

This  waste,  occasioned  in  some  instances  by  the  shallow- 
ness of  the  mains,  but  in  most  cases  by  exposed  plumbing  on. 
private  property,  will,  if  it  is  allowed  to  continue,  within  a 
short  time  cause  our  consumption  to  exceed  the  capacity  of 
our  pumps. 

We  feel  sure  that  your  Honorable  Board  and  our  fellow 
citizens  at  large,  will  agree  with  us  as  to  the  advisability  of 
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delaying  as  long  as  consistent,  the  expenditure  requisite  for 
new  pumps,  and  will  heartily  co-operate  with  us  in  our  eflforts 
to  check  waste,  by  the  extension  of  the  meter  system  and  grad- 
ual replacing  of  shallow  mains. 

We  desire  to  express  to  your  Honorable  Body  our  hearty 
appreciation  of  your  acts  during  the  year,  in  the  carrying  out 
of  former  recommendations,  and  would  respectfully  again  refer 
you  to  such  as  have  not  been  acted  upon. 

We  feel  called  upon  to  bring  to  your  attention  the  situa- 
tion of  the  present  intake  of  our  water  supply,  in  connection 
with  the  plan  recently  adopted  for  carrying  the  sewage  into 
the  lake  outside  the  docks,  making  thereby  a  possible  danger 
of  contamination  of  the  water  at  our  present  source  of  sup- 

It  is  important  that  the  conditions  now  existing  should 
not  be  made  hazardous  to  the  public  health,  and  inasmuch 
as  there  seems  to  be  no  other  practicable  way  than  that  adopt- 
ed relative  to  the  sewer  outlet,  the  intake  of  our  water  supply 
should  be  extended  as  soon  as  it  can  consistently  be  done  to 
such  location  in  the  lake  as  to  prevent  any  possible  danger. 


Eespectfully  submitted, 


J.  W.  GOODELL, )  J,.  . 

A.  H.PARKER,    V     ^     ^^ 

L.  C.GRANT,       )      f^ommtssioners. 
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TWENTY-SIXTH  ANNUAL  REPORT 

OF  THB 

SUPERINTENDENT 

OP 

WATER     WORKS. 


To  the  HoncrahU  Board  of  Water   Oommimoners  of  the 
City  of  BtM^Ungton : 

Gbntlembn  : — The  following  is  a  statement  of  the  re- 
ceipts and  disbursements  of  the  Burlington  City  Water  Works 
for  the  year  ending  December  31st,  1892 : 

ATAILABLB  FUNDS  FOB  THB  USE  OF  THE  WATER  DEPARTMENT. 

Balance  from  1891 ...  $     253  68 

Sale  of  pipe,  meters,  etc 899  75 

Appropriations 18,750  00 

Total $19,903  43 

RECEIPTS. 

From  G.  D.  Weller,  City  Treasurer $19,902  77 

Unexpended  balance $0.66 
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DISBURSEMENTS. 
CONSTRUCTION. 

Gate  and  cut  ofif  boxes $40  00 

Laborou services t 236  40 

Labor  on  mains 197  99 

Cast  iron  pipe,  packing  and  lead 543  60 

Hydrants 90  00 


$1,107  89 


CURRENT. 

Payrolls $2,674  14 

F.  H.  Crandall^  Superintendent,  salary  one  year, . .  1,000  00 

Material  for  management  and  repairs 547  66 

Officeexpenses 373  38 

Horse  keeping,  shoeing,  repairs,  etc 343  83 

Prof.  Sedgwick  professional  services,  and  other  ex- 
penses attendant  upon  making  a  report  with 
recommendations    relative  to  the  location  of  the 

intake 335  00 

Material  purchased  and  used  for  and  at  the  expense 

of  others 247  21 

Repair  of  Hydrants 202  79 

Bills  for  labor 138  45 

Gate  and  cut-ofif  boxes 131  40 

Cleaning  and  painting  high  service  tank ]  14  98 

Freight  and  express  charges 99  68 

J.  W.  Goodell,  chairman,  salary 64  48 

Hydrants 60  00 

F.  H.  Parker,  chairman,  salary 35  52 

Repair  of  Tools 33  30 
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Beplacing  Cement  Pipe : 

Pipe 2,683  79 

Labor 1,432  70 

Packing  and  lead 556  93 

Gates 556  74 

$11,631  98 

PUMPING. 

Fuel $  3,022  63 

Pay  rolls... 2,008  49 

Repairs  to  machinery 310  42 

Supplies 156  66 

Repairs  to  motor 89  14 

Repairs  to  building  and  grounds 13  62 

$  5,600  96 

METERS. 

Meters I     912  10 

Pay  rolls 510  56 

Material  for  management  and   repairs 139  28 

$  1,561  94 

BEOAPITULATION. 

Construction I  1,107  89 

Current 11,631  98 

Pumping 5,600  96 

Meters 1,561  94 

$19,902  77 
We  hereby  certify  that  we  have  examined  the  vouchers  and 
accounts  of  the  Superintendent  of  City  Water  Works,  from 
January  1st,  to  December  3l8t,  1892,  and  find   the  same  cor- 
rect. 

M.  H.  STONE, ) 

H.  R.  WING,    \  Auditors. 

W.  C.  ISHAM, ) 
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WATBB  PUMPBD. 

1892.  Gallons. 

January 19,653,075 

February 22,999,400 

March 22,952,750 

April 21,081,975 

May 23,448,775 

June 25,157,425 

July 27,569,400 

August 26,303,525 

September 26,734,050 

October .25,059,600 

November 22,747,950 

December 24,382, 650 

Total,  1892 288,090,575 

Total,  1891 , 298,500,575 

Decreasein  1892 11,410,000 

Daily  average  in  1891 817,809 

Daily  average  in  1892 789,289 

SBRVIOES. 


There  have  been  added  57  services  of  the  following  sizes : 

Two 4    inch. 

One 


.3 
-2i 
-2 
.1 


One 

One 

Two 

Two i 

Forty-eight i 

Two  i  inch  services  have  been  discontinued. 
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8UFPLT  PIPE. 

Two  hundred  and  seventeen  feet  of  half  inch  galvanized 
iron  supply  pipe  in  Maple  street  extending  easterly  from  St. 
Paul  street  has  been  discontinued  since  the  laying  of  a  cast  iron 
main  in  that  street. 

Total  length  nowin  use 21,769  feet. 

MAINS. 

New  mains  have  been  laid  in  the  following  streets  : 

WITH  POUB-INCH  CAST  IRON   PIPB. 

Bay  View  street  easterly  from  dead  end 242  feet. 

WITH  SIX-INCH  CAST  IBON  PIPB. 

Maple  street  from  St.  Paul  street  to  Church  street.      373  feet. 

Total  length  on  new  mains 615  feet. 

The  cement  pipe  in  the  following  streets  has  been  replaced 
this  season  : 

WITH  FOUK-INCH  OAST  IKON   PIPE. 

Adams  street  from  St.  Paul  street  to  Elm  street. ..      776  feet. 

WITH  SIX-INCH  CAST  IBON  PIPB. 

Winooski  avenue  from  College  street  to  Bank  street  395  feet. 
Bank  street  from  Winooski  avenue  to  St.   Paul 

street 760   '* 

Adams  street  from  Elm  street  to  Union  street 470    ** 

WITH  TBN-INCH  CAST  IRON  PIPB. 

Battery  street  from  Battery  Place  to  North  street. .      882  feet. 
Total  length  of  cement  pipe  replaced 3,283  feet. 
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LENGTH  OF  PIPE  NOW  IN  USB. 

Cement 81,056  feet. 

Iron 85,691    " 

Total  feet  of  pipe 166,647  feet . 

Total  miles  of  pipe 31.66 

HYDRANTS. 

Lang  post  hydrants  located  as  follows  have  been  set  during 
the  past  season  : 

University  Place  at  Billings  Library. 
''  "        South  college. 

Colchester  avenue  at  Hospital. 
Corner  Prospect  and  Main  streets. 

^^        Mansfield  avenue  and  Loomis  street. 

*'        Prospect  and  Pearl  streets. 

"        Battery  street  and  Smith's  lane. 
Colchester  avenue  at  Chase  street. 
All  the  above  replace  other  hydrants. 

The  first  six  are  post  hydrants  with  steamer  nozzle,  and  in 
every  case  except  that  at  the  corner  of  Pearl  and  Prospect 
streets,  where  a  ground  hydrant  was  replaced,  they  replace 
post  hydrants.  The  last  two  also  replace  ground  hydrants. 
Four  hydrants  have  been  raised  or  lowered  to  suit  the  changes 
of  grade. 

Total  number  of  public  hydrants 148 

'*        "  "  private  hydrants 24 

Total 172 
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GATES. 

The  following  gates  have  been  discontinued : 

Grombie  street  at  Winooski  avenue 1    4  inch. 

"        '*        "  Interval  avenue 14** 

Bank         *»        "  St.  Paul  street 14" 

Union       **        "  Main  street 14'* 

Battery     **        **  Battery  Place 14'* 

Smith's  lane       "  Battery  street 1     4    '* 

Total 6 

The  following  gates  have  been  set  this  season  : 

Crombie  street  at  west  line  of  Winooski  avenue. . .  1     4  inch. 

**  "      "  east        **     Interval  avenue....  14** 

Union        **       "south     "     Main  street 14** 

Adams       **      **  west       "     Church  street 14** 

"  "      "  east        **  "        "     14^* 

**      **  west       "        Elm        "     14** 

'*  "      "  east       **  **  ''     14** 

Adams        **      "west       **      Union       "     1     6    ** 

Bank  «        "east       "  St.  Paul      *'     1    6    ** 

"  "       "  west       "       Church  **      1     6    ** 

«  "       "  east        "  **        "      16** 

"  "      **  west       **   Winooski  avenue 16*' 

Winooski  avenue  at  north  line  of  Bank  street 1     6    ** 

"  "  south    **  **         **     16** 

Smith's  lane  at  east  line  of  Battery  street 1     6    ** 

Maple  street  at  east  line  of  St.  Paul  street 1    6    *  * 

**         **         west    **       Church       **     1     6    *• 

Main  street  west  of  Champlain  street 1  10    *  * 

Battery  Place  at  west  line  of  Battery  street 1  10    ** 

Battery  street  at  north  line  of  Battery  Place 1  10    '* 
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Two  gates  have  been  set  on  fire  seryices  for  Oham- 

plain  Manufacturing  Company 2  4  inch. 

Total  added 22 

Total  now  in  use 347 

The  repairs  for  the  year  have  been: 

On  cement  pipe 3  breaks. 

" 1 Bleaks. 

On  iron  pipe 4  joint  leaks. 

"  Iplugleak. 

On  service  pipe 10  leaks. 

On  broken  hydrants 17 

On  broken  gates 3 

The  work  of  replacing  wooden  stop  and  gate  boxes  with 
iron,  wherever  necessary,  has  been  continued  during  the  past 
season.  Thirty-four  services  have  been  lowered  on  account  of 
change  in  grade. 

METERS. 

There  are  now  in  use  711  meters,  an  increase  of  67  over 
last  year.  Of  this  number,  284  are  owned  by  the  consumers, 
and  422  are  the  property  of  the  city.  Of  the  water  pumped 
20  per  cent  has  been  used  through  meters,  yielding  48  per 
cent  of  the  collections. 

PUMPING. 

There  has  been,  notwithstanding  the  increased  number  of 
services  and  increased  facilities  for  waste  afforded  by  the  exten- 
sion of  the  sewer  system,  a  slight  decrease  in  the  amount  of 
water  pumped  during  the  past  year.  That  a  decrease  under 
the  circumstances  has  been  effected,  is  undoubtedly  owing  to 


Digitized  by 


Google 


WATBB   DE1>ABT1CBNT.  13 


tlie  growing  favor  in  which  the  meter  system  is  held  and  the 
consequent  increase  in  their  use.  Thus  far  the  department 
has  set  but  very  few  meters,  in  almost  every  case  the  meter 
having  been  set  at  the  request  of  the  water  taker.  The  pumps 
are  in  usual  good  repair,  and  if  the  increase  in  the  use  of 
meters  and  consequent  restriction  of  waste  continues,  will  l>e 
as  adeguate  for  our  needs  for  some  years  to  come,  as  they  have 
been  during  the  years  just  past. 

All  of  which  is  respectfully  submitted. 

F.  H.  CKANDALL, 

Superintendent 
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REFERENCE    LIBRARY. 


Metropolitan  Water  Board. 

ENGINEERING  DEPARTMENT. 


^oom ^oo^case 

(Division  Shelf 

7^0 

This  book  belongs  to  the  Engineering  De- 
partment   of    the    Metropolitan    Water    Board, 

Boston,  Mass.  , 

Persons  using  this  book  mus  take  due 
care  thereof  and  return  it  without  delay  to  the 
bookcase  after  using.  ,        t         tUo 

None  of  the  books  to  be  taken  from  the 
Engineering  Department  without  the  permission 
of  The  Chief  Engineer,  and  receipt  given  there- 

All  persons  will  be  required  to  observe  the 
above  regulations. 

By  order  of  the  Chief  Engineer. 
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FIFTH  ANNUAL  REPORT 

OF  THE 

WATER  COMMISSIONERS. 


To  the  Honorable  the  Board  of  Aldermen,  City  of  Burlington : 

Gentlemen  :  In  compliance  with  City  Ordinance  the 
Water  Commissioners  respectfully  submit  the  following,  their 

report  for  the  year  ending  December  31st,  1893. 

OFFICE. 

The  work  of  collecting  for  the  water  department,  which 
was  during  his  term  of  office  faithfully  and  efificiently  performed 
by  our  able  ex- treasurer  in  the  City  Treasurer's  office,  was  at 
the  commencement  of  the  year  turned  over  to  this  office. 

The  rooms  fitted  up  for  the  department  in  1891  with 
this  change  in  view,  have  proved  convenient  and  suitable  for 
the  purpose.  The  advantages  of  having  easily  accessable 
quarters,  where,  at  any  time  during  business  hours,  informa- 
tion can  be  obtained,  urgent  wants  receive  prompt  attention, 
and  all  business  with  the  water  department  be  transacted,  are, 
we  think,  generally  apj)reciated, 

WATER   RATES. 

We  are  glad  to  note  that  the  recommendations  of  this 
board,  that  fire  protection  be  assessed  in  proportion  to  the  value 
of  property  protected  rather,  than  in  proportion  to  quantity  of 
water  used,  and  that,  for  the  encouragement  of  the  use  of 
meters,  checking  of  waste  and  more  equitable  assessment  of 
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water  taxes,  the  rates  be  lowered  to  those  paying  the  highest 
prices  for  metered  water,  have  been  acted  upon  by  your  hon- 
orable body.  The  effect  of  the  two  changes  upon  the  annual 
collections  has  been  about  as  was  anticipated,  the  collections 
$36,085.87  together  with  the  unpaid  rates,  being  $1,202.52  in 
excess  of  the  Mayor's  estimates. 

EXTENSIONS. 

Preparations  have  been  made  for  a  start  early  in  the  sea- 
son on  the  three  extensions  of  the  system  for  which  money 
was  provided  by  the  citizens*  meeting  of  July  5th,  1893.  Mr.  J. 
G.  Falcon,  the  contractor  for  the  intake  extension,  has  been  on 
the  ground  for  some  time  getting  things  in  readiness  for  a  start 
in  laying  submerged  pipe  as  soon  as  the  ice  goes  out  of  the 
lake.  The  well  and  shore  work  will  be  done  before  that  time, 
and  it  is  expected  that  early  in  the  season  it  will  be  possible 
to  obtain  the  city*s  water  supply  from  outside  the  harbor. 

The  conduit  will  be  put  together  with  flexible  joints  in 
lengths  of  seventy-two  feet  and  after  laying  each  length  the 
work  will  be  tested.  For  the  North  Avenue  and  Shelbume 
street  extensions  sufficient  pipe  and  other  material  has  been 
obtained  to  enable  the  commencement  of  the  work  before  the 
opening  of  navigation. 

FINANCIAL. 

The  receipts  for  the  past  year  amount  to  $36,085.87,  a 
falling  off  from  last  year  of  $3,344.50.  .This  falling  off,  instead 
of  the  usual  increase,  is  due  to  the  recent  change  of  rates  and 
the  unusually  large  amount  of  unpaid  bills,  $3,110.00,  due  the 
department  from  public  funds  not  having  been  paid.  The 
water  rates  for  the  year,  paid  and  unpaid,  exceed  the  current 
expense,  including  interest  on  bonds  and  reservoir  notes,  by 
$9,823.62. 
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CONSUMPTION. 

The  pumping  record  for  the  past  year  shows  an  increase 
of  nearly  fifty  million  gallons  in  the  annual  pumpage.  This 
increase  is  in  a  measure  accounted  for  by  the  intense  cold  of 
last  winter  and  the  consequent  waste. 

For  a  number  of  years  past,  the  rapid  increase  in  the 
number  of  metered  services  and  the  gradual  placing  of  invet- 
erate wasters  of  water  on  the  meterered  list,  has  kept  our  con- 
sumption within  the  capacity  of  the  pumps  to  supply. 

With  our  gradual,  but  steady,  increase  in  population,  this 
condition  of  affairs,  even  with  the  increase  in  the  number  of 
metered  consumers  resulting  from  the  recent  changes  in  rates, 
cannot  long  continue.  We  again  feel  called  upon  to  bring  the 
matter  to  your  attention,  and  to  ask  the  co-operation  of  your 
Honorable  Board  and  of  our  citizens  generally  in  our  efforts  to 
check  useless  waste. 

For  particulars  relative  to  the  work  of  the  department, 
the  accompanying  annual  report  of  the  Superintendent  is  re- 
ferred to. 

Respectfully  submitted, 

^-  ?•  J^?.^^^'   I  Water 


L.  C.  GRANT,       ^  n^„   *:lr;„„o,.. 
W.  E.  HALL,        f  Commissioners. 
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TWENTY-SEVENTH  ANNUAL  REPORT 

OF  THE 

Superintendent  of  Wat^r  Worl<s. 


To  the  Honorable  the  Board  of    Water   Commissioners  of  the 

City  of  Burlington,    Vermont  : 

Gentlemen  :  The  following  is  a  statement  of  the  re- 
ceipts and  disbursements  of  the  Burlington  City  Water  Works 
for  the  year  ending  Dec.  31st,  1893  : 

FUNDS  AVAILABLE   FOR   THE  USE   OF   THE    WATER 
DEPARTMENT. 

Balance  from  1892 $  66 

Sale  of  pipe,  meters,  etc 3,094  71 

Appropriations 21,550  00 

$24,645  37 

RECEIPTS. 

From  G.  D.  Weller,  City  Treasurer-— $  5,259  86 

From  E.  C.  Mower,  City  Treasurer 19,382  99 

$24,642  85 

Unexpended  balance $  2  52 

DISBURSEMENTS. 

Construction  :— r 

Cast  iron  pipe,  packing  and  lead $    927  68 

Gates  and  material  for  blasting 36  97 
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Gate  and  cut-off  boxes $ioo  oo 

Service  pipe  arid  fittings 372  25 

Labor  on  services *  474  9^ 

Labor  on  mains 902  15 

Current : — 

Pay  roUs $  3*298  82 

F.  H.  Crandall,  Superintendent,  salary 

one  year 1,000  00 

Material  for  management  and  repairs —  7H  3^ 

Office  expenses 276  29 

Miss  Minnie  S.   Moore,  salary   eleven 

months 3^6  63 

Printing,  advertising  and  postage—--  250  96 

Horses,  keeping,  shoeing,  repairs,  etc-  351  87 

Prof.  Sedgwick,  professional  services —  20  00 
Material  purchased  and  usfed  for  aiid  at 

the  expense  of  others 147  i^f 

Hydrants 200  00 

Repair  of  Hydrarits 204  43 

BiUs  for  labor >  252  09 

Gate  and  cut-off  boxes 383  4i 

Freight  and  express  charges 80  07 

Repair  of  tools 64  27 

Iron  watering  troughs ' 84  99 

Hot  water  and  office  furtrishingd— 399  12 

Replacing  cement  pipe  : — 

Cast  iron  pipe $2,173  31 

Labor 5,53<^  00 

Gates 544  27 

Packing  and  lead 172  21 

$6,419  79 


$  2,813  95 


$^4,5^4  17 
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Pumping : — 

Fuel $3,069  75 

PayVoUs 2,026  00 

Repairs  to  machinery 167  32 

Supplies loi  81 

Repairs  to  motor 261   24 

Repairs  to  buildings  and  grounds 50  45 

-$  5.676  57 

Meters : — 

Meters $      956  05 

Pay  rolls 573  35 

Repairs  and  freight 108  76 

$  1,638  16 

RECAPITULATION. 

Construction $  2,813  95 

Current,   regular $14,514  17 

"         pumping 5,676  57 

'*         meter 1,638  16 

$21,828  90 

$24,642  85 

NORTH  AVENUE,  INTAKE  AND  SHELBURNE 
STREET  EXTENSIONS. 

AVAILABLE    FUNDS   FOR   THE   USE   OF  THE   WATER 
DEPARTMENT. 

Appropriation  authorized  by  city  meeting $58,000  00 

RECEIPTS. 
From  E.  C.  Mower,  City  Treasurer 5,634  60 


Balance  to  1894 $52,365  40 
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DISBURSEMENTS. 

Printing,  advertising  and  other  expenses  incident 

to  letting  contract  for  Intake  extension $         145  71 

For  fire  protection  extensions,  pipe  and 

specials $  4,983  80 

Lead,  yam  and  labor 505  09 

$  5,488  89 

$  5,634  60 
WATER  TAX  COLLECTIONS. 

RECEIPTS. 

From  collections  of  meter  rates $20,049  95 

From  collections  of  schedule  rates 16,035  92 

$36,085  87 

DISBURSEMENTS. 

Paid  G.  D.  Weller,  City  Treasurer $  3,800  00 

Paid  E.  C.  Mower,  City  Treasurer 32,285  87 

$36,085  87 

We  hereby  certify  that  we  have  examined  the  vouchers 

and   accounts    of    F.    H.    Crandall,   Superintendent  of  City 

Water  Works,  from  January  ist  to  December  31st,  1893,  and 

find  the  same  correct. 

GEO.  W.  BECKWITH,) 

C.  F.  GROVER,  [   City  Auditors. 

S.  R.  WAGER,  ) 

WATER    PUMPED. 

1893.  Gallons. 

January' 30>33^90o 

February 26,833,000 

March 27,705,625 
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April 27,479,700 

May 26,238,550- 

June 35»525,900 

July 32,414,225 

August 24,274,475 

September 30,066,300 

October ^-  26,526,675 

November 20,761,400 

December 29,335,600 


Total  1893 337.493,350 

Total  1892 288,090,575 


Increase  in  1893 49,402,775 

Daily  average  in  1893 924,639 

Daily  average  in  1892 789,639 

SERVICES. 

There  have  been  added  80  services  of  the  following  sizes : 

Four 4     inch. 

Two 2 

One li 

One li 

Two I 

Five i 

Sixty-five J 

One  I -inch  and  6  J-inch  services  have  been  discontinued. 

HYDRANTS. 

Six  Lang  post  hydrants,  located  as  follows,  have  been 
set  during  the  past  season  : 

Winooski  avenue,  comer  of  Main  street. 
Willard,  comer  of  Loomis  street. 
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Park  avenue,  west  of  Briggs  street. 

In  rear  of  Mary  Fletcher  Hospital,  Colchester  avenue. 

In  front  of  Mary  Fletcher  Hospital,  Colchester  avenue. 

In  front  of  Electric  railway  car  sheds.  North  Winooski 
avenue. 

Of  the  above,  the  last  three  are  private  hydrants,  set  at 
the  expense  of  the  parties  whose  property  they  are  primarily 
designed  to  protect. 

Three  public  hydrants  between  the  tracks  in  the  railroad 
yard  have  been  discontinued. 

Ground  hydrants  have  been  replaced  at  the  intersection 
of  Archibald  street  with  Intervale  and  Winooski  avenues. 

Total  number  of  public  hydrants 148 

private         '*       27 

Total 175 

SUPPLY   PIPE. 

Two  hundred  feet  of  1-2  inch  galvanized  iron  supply  pipe, 
in  Peru  and  Hyde  streets,  have  been  discontinued  since  the 
laying  of  cast  iron  mains  in  those  streets. 

Total  length  now  in  use 21,569  feet. 

MAINS. 

New  mains  have  been  laid  in  the  following  streets : 

WITH   POUR-INCH  CAST  IRON  PIPB. 

Hickok  Place,  easterly  from  dead  end 124  feet. 

Johnson  sti'eet,  southerly  frdm  Peru  street 30   ** 

Greene  street,  northerly  from  Hickok  Place 424   ** 

Orchard  Tettace,  southerly  from  end  of  6-inch  pipe-  444   ** 

St.  Louis  street;  southerly  from  North  Bend 122    ** 

Decatur  street,  easterly  from  Intervale  avenue 40   ** 
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WITH  SIX-INCH   CAST   IRON    PIPE. 

Peru  street,  westerly  from  Elmwood  avenue 430  feet. 

Archibald  street,  easterly  from  Winooski  avenue —  338  " 

Hyde  street,  southerly  from  Archibald  street 180  ** 

North  Willard  street,  northerly  from  dead  end 210  ** 

Loomis  street,  easterly  from  Willard  street 422  ** 

Orchard  Terrace,  southerly  from  Pearl  street 26  ** 

Winooski  avenue,  northerly  from  Main  street 46  ** 

Park  avenue,  westerly  from  dead  end 234  ** 


Total  length  of  new  mains 3070  feet. 

The  cement  pipe  in  the  following  streets  has  been  replaced 
during  the  past  season  : 

WITH    SIX-INCH    CAST   IRON    PIPE. 

Intervale  avenue,  southerly  from  Archibald  street —  730  feet. 

Spring  street,  westerly  from  Intervale  avenue 473 

Walnut  street,  northerly  from  Spring  street 168 

Archibald  street,  at  Walnut  and  Intervale  avenue —  175 
Winooski  avenue,  northerly  from  Decatur  street —  800 

Hyde  street,  northerly  from  Pomeroy  street 263 

Peru  street,  easterly  from  Champlain  street 520 

Elmwood  avenue,  northerly  from   Grant  street 200 

Murray  street,  northerly  from  Peru  strret 20 

George  street,  southerly  from  Peru  street 30 

Grant  street,  easterly  from  Elmwood  avenue 52 

Colchester  avenue,  at  Green  Mount  Cemetery 400 

Cherry  street,  easterly  from  Church  street 33 

Union  street,  southerly  from  Winooski  avenue 40 

Winooski  avenue,  at  Pearl  street 60 
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WITH  TEN-INCH   CAST^  IRON   PIPE. 

Main  street,  easterly  from  end  of  iron  pipe  near 

Union   street 1046  feet. 

North  avenue,  northerly  from  North  street 500   *' 

Total  length  of  cement  pipe  replaced 5510  feet. 

LENGTH   OF   PIPE   NOW   IN  USE. 

Cement 75>546  feet. 

Iron 94>i7i    ** 

Total  feet  of  pipe 169,717 

Total  miles  of  pipe 32.14 

GATES. 

The  following  gates  have  been  discontinued  : 

Archibald  street,  at  Intervale  avenue 2     4  inch. 

Crombie  street,  at  Intervale  avenue 14** 

George  street,  at  Peru  street . 14" 

Spring  street,  at  Intervale  avenue i     4    ** 

Grant  street,  at  Elmwood  ayenue 13** 

Cherry  street,  at  Church  street 2     3    ** 

Winooski  avenue,  at  Archibald  street 14** 

Main  street,  at  Union  street i   10    ** 

Willard  street,  at  Main  street i     4    " 

Colchester  avenue  at  Green  Mount  Cemetery i     6    ** 

Total 12 

The  following  gates  have  been  set  during  the  past  season  : 
North  avenue,  at  north  line  of  North  street — ^ —   i   10  inch. 

**  **  south  line  of  Strong  street i   10    ** 

Main  street,  at  east  line  of  Union  street i   10    '' 

''     '' •       Willard  street i   10    '* 

at  west  line  of  Willard  street i   10    ** 
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Main  street  at  west  line  of  Union  street 

Willard  street,  at  south  line  of  Loomis  st 

Iroomis  street,  at  east  line  of  Willard  street 

Pearl  street,  at  east  line  of  Winooski  avenue 

"       at  west       **  •*  "     

Winooski  avenue,  at  north  line  of  Pearl  street 

Cherry  street,  at  east  line  of  Church  street 

Orchard  Terrace,  at  south  line  of  Pearl  street 

Park  avenue  at  west  line  of  Briggs  street 

Archibald  street,  at  east  line  of  Inter\^ale  avenue — 
''      at  west     *'  "       '     ••      — 

**  *,      at  east  line  of  Walnut  street 

Interval  avenue,  at  south  line  of  Archibald  street- 
Spring  street 

Spring  street,  at  west  line  of  Intervale  avenue 

Walnut  street,  at  south  line  of  Archibald  street — 

Elmwood  avenue,  at  north  line  of  Grant  street 

Grant  street,  at  east  line  of   Elmwood  avenue 

Peru  street,  at  w^st  line  of  **  "     

George' street 

George  street,  at  south  line  of  Peru  street 

Murray  street,  at  north  line  of  Peru  street 

North  Winooski  avenue,  at  south  line  of  Archibald 

street 

Winooski  avenue,  at  north  line  of  Archibald  street 
Archibald  street,  at  east  line  of  North  Winooski 

avenue 

Archibald  street,  at  west  line  of  North   Winooski 

avenue 

Hyde  street,  at  south  line  of  Archibald  street 

Union  street,  at  east  line  of  Winooski  avenue 

Colchester  avenue,  at  Mansfield  avenue 


ID  inch. 

6  *• 

6  " 

6  *' 

6  ** 

6  " 

6  ** 

6  ** 

6  " 

6  '' 

6  *' 

6  *' 

6  '* 

6  *• 

6  ♦* 

6  *• 

6  *' 

6  *' 

6  '' 

6  " 

6  " 

6  " 

6  '* 

6  ** 


6 
6 
6 
6 
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Colchester  avenue,  at  Chase  street i  6  inch. 

Colchester  avenue,  at  Green  Mount  cemetery i  6 

Winooski  avenue,  at  east  line  of  Main  street i  6 

Decatur  street,  at  east  line  of  Intervale  avenue —  i  4 

Crombie  street,  at  east  line  of  Intervale  avenue —  i  4 

Johnson  street,  at  south  line  of  Peru  street i  4 

Willard  street,  at  south  line  of  Main  street i  4 

Hikok  Place,  at  west  line  of  Greene  street i  4 

Chase  street,  near  school  house i  4 

Barrett  street,  at  Colchester  avenue i  4 

St.  Louis  street,  at  North  Bend  street i  4 

On  fire  services  for  the  Hospital,  the  Hartshorn  Co. , 
the  Electric  Railway  Co.,  and  The  Lang  & 

Goodhue  M'f'g  Co.  there  have  been  set 4  4 


Total  added 49 

Total  now  in  use ;^83 

Repairs  for  the  year  have  been  : — 

On  cement  pipe 18  breaks. 

On  cement  pipe 9  leaks. 

On  iron  pipe 9  joint  leaks. 

On  iron  pipe i  plug  leak. 

On  service  pipe 14  leaks. 

On  broken  hydrants 14  leaks. 

On  broken  gates 4  leaks. 

METERS. 
There  are  now  in  use  876  meters,  an  increase  of  165  over 
last  year.     Of  the  water  pumped,  24.7  per  cent,  has  beenu  sed 
through  meters,  yielding  55.56  per  cent,  of  the  collections. 
All  of  which  is  respectfully  submitted. 

F.  H.  CRANDALL, 

Superintendent. 
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LIST  OF  PUBLIC  AND  PRIVATE  HYDRANTS. 

LOCATION. 

North  lumber  yard,  north  of  Crane's  office—. 


Pub. 
p.    G. 


at 
east 


mill        I 

"     *'       '*     shed      

*'  south  *' box  shop i 

**  west    **         ''        

On  dock,  bet.  Crane's  mill  and  pump-house 

Between  Crane's  mill  and  pump-house 


In  yard  of  pump-house i 

Lake  street,  opposite  Booth's  old  office 

**         "      at  Booth's  old  office  between  tracks. 

**         '*      opposite  old  Round-house i 

"         ''      at  Booth's  retail  shed 

"         **      at  watering  trough i 

"         "      north  of  Booth's  office 

"•       "      south  of  Booth's  office 

"         ''      south  of  Booth's  boilers i 

'•         *'      at  glazing  shop i 

*'         **      north  of  Depot,  between  tracks i 

*'         '*      comer  College  street i 

Foot  of  College  street,  west  of  tracks i 

Lake  street,  comer  of  Main  street i 

North  avenue,  near  J.  Wakefield's i 


Pri. 

p.    a 
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LOCATION. 

North  avenue,  near  R.  R.  tunnel 

•'  corner  North  Bend 

comer  North  street 

Front  street,  comer  North  street 

Blodgett  street,  comer  Strong  street 

North  Battery  street,  comer  Poplar  street 

'*  ••  *         **      North  street 

''      Smith's  Lane 

South  Batter>'  street  comer  Cherry  street 

^'      Bank  street 

•*      Main  street 

'*      King  street 

'•  **         ''      Maple  street 

North  Champlain  street,  comer  Cedar  street 

North  street 

*'  *'  '•  '*       Peru  street 

'*      .       ''  •'       Pearl  street 

South  Champlain  street,  comer  Bank  street 

'•  •'      College  street — 

'•  ''      Main  street 

*'  **  '•      King  street 

*•  *'  *'      Maple  street 

*•  **         at  Brewery 

at  Skilling's  mill 

Rose  street  comer  North  Bend 

Murray  street,  comer  Allen  street 

Lafountain  street,  comer  Cedar  street 

Head  of  George  street,  on  Peru  street 

George  street,  comer  Pearl  street 

Pine  street,  comer  Cherry  street 

2 


Pub. 
p.    G. 


Pbi. 
P.    G. 
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LOCATION. 


Pub.        Pri. 
P.    G.     P.    G. 


Pine  street  comer  College  street 

King  street 

"       Maple  street 

at  Venetian  Blind  shop 

at  Burlington  Cotton  mills 

in  yard  of  Burlington  cotton  mills — 

below  E.  S.  Adsit's  coal  yard 

**        below  Gay  &  Henderson's  coal  yard 

**         comer  Howard  street 

east  of  Bronson,  Weston  &  Dunham's 

mill 

east  of  Bronson,  Weston  &  Dunham's 

mill 

west  of  Bronson,  Weston  &  Dunham's 
mill 

*  *        west  of  Bronson,  Weston  &  Dunham '  s 
mill 

*  *         west  of  Bronson,  Weston  &  Dunham's 
mill 

*  *        west  of  Bronson,  Weston  &  Dunham's 
mill 

west  of  Bronson,  Weston  &  Dunham '  s 

mill 

' '        west  of  Bronson,  Weston  &  Dunham '  s 

mill 

St.  Paul  street  comer  Pearl  street 

*'      Cherry  street 

*'       Bank  street 

"  **  '*       College  street 

**  *'  *'       Main  street 
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LOCATION. 


Pub. 
P.    G. 


Phi. 
P.    G. 


St.  Paul  Street,  comer  Maple  street i 

foot  of  Adams  street i 

in  yard  of  Burlington  Cotton  mills 

"         comer  Spruce  street i 

"        between  Marble  and  Howard  sts. 

comer  Howard  street 

North  Bend,  North  of  comer  Spring  street 

Elmwood  avenue,  comer  Spring  street 

''  •*  *•      North  street 

foot  of  Grant  street 

Intervale  avenue,  comer  Oak  street 

Archibald  street 

'•  '*  "      Spring  street 

Church  street,  comer  Pearl  street 

Cherry  street 

Bank  street 

College   street 

Main  street 

King  street 

Adams  street 

Bright  street,  comer  First  street 

North  Winooski  avenue,  comer  First  street 

**  •*  **        at  Car  bam 

' '         comer  Archibald  street- 
'*  '*      Decatur  street — 

*•      North  street 

'*  ''  *•      Grant  street 

South  Winooski  avenue,  comer  Pearl  street 

between  Cherr>' and  Bank 
streets 
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WATER   DEPARTMENT. 


LOCATION. 

South  Winooski  avenue,  comer  College  street- 

''       Main  street- 
North  Union  street,  comer  North  street 

*•       Loomis  street 

"      head  of  Grant  street 

*'      comer  Pearl  street 

South  Union  street,  comer  College  street 

Main  street 


Pub. 
P.    G. 


Phi. 
P.    G. 


Maple  street 

Adams  street 

Spruce  street 

Bay  View  street 

Howard  street 

St.  Paul  street 

Hyde  street,  comer  Pomeroy  street 

School  street,  comer  North  street 

E.  W.  Peck,  326  College  street 

North  Willard  street,  comer  Archibald  street 

North  street,  east  of  North  Willard  street 

North  Willard  street,  comer  lyoomis  street 

"      Pearl  street 

South  Willard  street,  comer  College  street 

**  "         •*  *'      Main  street 

'•      Maple  street 

•*      Spruce  street 

foot  of  Cliff  street 

"  "         **        comer  Howard  street 

'*  "         *'  **      Ledge  road 

Shelbume  street,  near  No.  80 

**     124 
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LOCATION. 

Shelbume  street  near,  head  of  Pstrk  avenue i 

Park  avenue,  comer  Briggs  street i 

**         **        at  Lang's  shop i 

Briggs  street i 

Hayward  street,  comer  Howard  street i 

Williams  street,  on  premises  of  A.  E.  Richardson 
*  *  * '     between  Peari  and  College  i^treet 

**  **     comer  College  street i 

**  '•         "       Main  street 

Summit  street,  comer  Maple  street i 

North  Prospect  street,  near  Pomeroy  street 

**  *        comer  North  street 

*'  *'  **       Loomis  street 

South  Prospect  street  comer  Pearl  street 

*'  **  **      College  street 

"  "  "      Main  street 

*'  ' '  south  of  Maple  street 

Cliff  street 

Mansfield  avenue,  comer  Loomis  street 

University  place,  at  Library 

'•  •  south  end  of  College 

Colchester  avenue,  near  Spear  Hose 

opposite  Hospital 

at  Hospital 


PUB. 

p.    G. 


Pri. 
p.    G. 


foot  of  East  avenue 

near  Cemetery 

comer  Chase  street i 

below  Barrett  street i 

Barrett  street,  comer  Chase  street i 
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LOCATION.  Pub.         Pbi. 

P.    G.      P.    G. 

Grove  street i 

Mill  street,  Burlington  Cotton  Mills i 

-     I 


123  25  23     4 

Number  of  public  hydrants 148 

Number  of  private  hydrants 27 


Total  number  of  hydrants . 175 


Digitized  by 


Google 


CITY  OF   BURLINGTON.  23 


SUnriARY  OF  STATISTICS 

SUGGESTED  BY  THE 

New  6ngland  Water  Worl<s  Association, 

For  the  Year  1893. 


25  weeks. 


Burlington  City  Water  Works.    • 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14.590. 

Works  constructed  1867-8. 

Owned  by  city. 

Source  of  supply.  Lake  Champlain. 

Modejof  supply,  pumping. 

PUMPING. 

Builders  of  pumping  machinery,  H.  R.  Worthington. 
a  Anthracite. 
c  Grate. 
d  Pittston. 
,   e  $5.20  and  5.45. 
g  Mill  shavings,  $36  and  $38.50  per  week, 
27  weeks. 

6.  Total  pumpage  for  the  year,  337,493,350  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 
Cost  of  pumping  figured  on  pumping  station  expenses, 
$5»676.57- 

11.  Per   million  gallons  raised  against  dynamic  head  into 

reservoir,  $16.82. 

12.  Per  million •  gallons  raised   one   foot  high    (dynamic), 

$0.0532. 


Description 
of  fuel. 
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WATER   DEPARTMENT. 


Cost  of  pumping  figured  on  total  maintenance, 
$30,778.90. 

13.  Per  million   gallons  raised  against  dynamic  head  into 

reservoir,  $91.19. 

14.  Per  million  gallons  raised  one   foot  high    (dynamic), 

$0,288. 

FINANCIAL. 


Division  I. 


MAINTENANCE. 


RecelpU. 


Disbursements. 


From  Consumers. 

A.  Water. rates,  domestic. 

B.  Water  rates,  manufac- 

turing  

From  pul^Uc  ftmds. 

*C.  HydranU $2,960  00 

*D.  Fountains  and  Parks.  75  00 
E.  Watering  Troughs..  .  250  00 
*F.   Public  Buildings 75  00 

G.   Net  receipts  for  water. 

H.  Sale  of  pipes,  meters, 

etc 

I.  Gross  receipts 


$81,24l'61 
4,503  26 

250  00 


$36,065  87 
8,0M  71 


939,180  58 


AA. 
BB. 


CC. 
DD. 


EE. 


Management  and  re- 
pairs    $21,828  90 

Interest  on  bonds. .      8,200  00 

Interest  on  reservoir 
notes 750  00 


Total  maintenance.. $80,778  90 
Balance  to  the  City 
Treasurer 8,401  68 


Total $H9.180  58 


♦Not  paid. 

Division  II. 
From  fixed  rates. 


From  meter  rates. 


L.     Domestic $15  935  92 

M.    Manufacturing         100  00 


Receipts. 


N $16,035  92 

'O.     Domestic $15  55^  69 

P.  Manufacturing-     4  493  26 

Q $20049  95 

Total $36,085  87 

CONSTRUCTION. 

Disbursements. 


T.    Appropriation 82,813  95 


Total. . .   $2,8139.5 


FF.    Extension  of  mains. ......  .$1,913  96 

GO.    Extension  of  services .     900  00 


KK. 


Total $2,818  95 


W.     Cost  of  works  to  date $376  770  89 

X.     Bonded  debt  at  date 190,000  00 
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Y.     *Value  of  sinking  fund  at  this  date 121.742  84 

Z.     Rate  of  interest,  four  and  five  per  cent. 

•Toward  payini?  the  entire  bonded  debt  of  the  city,  $422,000.00. 
CONSUMPTION. 

1.  Estimated  total  population  at  date,   15  300. 

2.  *'  '•  *'        on  lines  of  pipe.  14900. 

3.  "  '•  *'        supplied.  14.600. 

4.  Total  number  of  gallons  consumed  for  year.  337  493,350. 

5.  Passed  through  domestic  meters    56052,120  gallons,  or 

16.6  per  cent. 

6.  Passed  through  manufacturing  meters,  27,312,165  gal- 

lons, or  8.1  percent. 

7.  Average  daily  consumption,  924,639  gallons. 

8.  Gallons  per  day  to  each  inhabitant   60. 

9.  Gallons  per  day  to  each  consumer,  62. 
10.     Gallons  per  day  to  each  tap,  338. 

DISTRIBUTION. 
MAIN.  SERVICES. 

1.  Kind  of  pipe,  cement  lined,      10.  Galvanized  iron,  lead. 

cast  iron,  wrought  iron.  17.  From  h  to  6  inches. 

2.  Size,  from  4  to  16  inches.  IH.  22;V)  feet. 

3.  Extended,  HoHO  feet.  19.  210  feet. 

4.  Discontinued,  5510  feet.  20.  U.8  miles,  or  78  181  feet. 

5.  Total  now  in  use,  82.14  miles.  21.  Service  taps  added,  H. 

6.  Cost    of    repairs    per    mile,  22.  Numlwr  now  in  use,  2787. 

$12.14.  28.  Average  length  of  service,  28 

7.  Leaks  per  mile^  1.0.  fet»t. 

8.  Small  distribution  pipe  less  2      24.  Average  cost  of  service,  $8.25. 

than  4  inch,   total  length,      25.  Meters  added,  105. 
21,509  feet.  20.  Numb€»r  now  in  use,  870. 

9.  Hydrants  added,  0.  a.  domestic,  818. 

10.  Number  now  in  use.  175.  6.  manufacturing,       08. 

11.  Stop  gates  added,  49.  27.  Motors  and  elevators  added,  1. 

12.  Number  now  in  use,  388.  28.  Number  now  in  use,  17. 

13.  Small  stop  gates  less  than  4 

inch,  total,  70. 

14.  Number  of  blow-off  gates,  0. 
1ft;  Range  of  pressure  on  mains 

at     centre,      for   day  and 
night,  70  to  85  pounds. 

STORAGE. 

Earthwork   reser\^oirs,    low  ser\nce,   capacity,   7  000,000 
gallons. 

Iron  tank,  high  service,  capacity,  169,617  gallons. 
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189^. 

SUMMARY  OF  STATISTICS 

SUGGESTED    BY   THE 

N^w   6ngland    Wat^r   Worl<s  Associa^tion. 


29  weeks. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,   Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  1867-8. 

Owned  by  the  city. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

I.     Builders  of  pumping  machinery,  H.  R.  Worthingtou. 

!a  Anthracite. 
b  Grate. 
d  Pittston. 
€   $5.20. 

g  Mill  Shavings,  $36  per  week,  23  weeks. 

6.  Total  pumpage  for  the  year,  288,090.575  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 
Cost  of  pumping  figured  on  pumping  station  expenses, 
$5,600.96. 

11.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoir, $19.45. 

12.  Per  million  gallons   raised   one   foot   high    (dynamic), 

$0.0615. 
Cost  of  pumping  figured  on  total  maintenance, 
$27,869.88. 
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13.  Per  million  gallons  raised  against  dynamic  head  into  res- 

er\^oir,  $96.77. 

14.  Per   million   gallons   raised   one  foot   high  (dynamic), 

$0,306. 

FINANCIAL. 


Division  I. 


M.\INTENANCE. 


Receipts. 


Disbursements. 


From  Consumers. 

A.  Water  rates,  domestic. 

B.  Water  rates,  manuliic- 

turing 

From  public  funds. 

C.  Hydrants..  .  . 

D.  Fountains  and  Paries. 

E.  Watering  Troughs..   .. 

F.  Public  Buildings 


«:M,400  00 


Sl,200  (»; 
75  00 
250  00 
75  00 


From  fixed  rates. 


From  meter  rates. 


$  1,600  00 


(t.    Net  receipts  for  water. 
H.  8ale  of  pipes,  meters, 

etc 


I.  Gross  receipts 

Division  II. 


«3»,43D  37 
899  75 


1$  U),im  12 


A  A.  Management  and  re- 
pairs  S18,7*M  88 

BB.     Interest     on    bonds 

and  reservoir  notes     9,075  00 


C('.     Total     maintenance 

for  year S27,869  88 

DD.     Balance  to  the  City 

Treasury 12,400  24 


EE. 


Tot  il *40,;«0  12 


L.     Domestic $19,607  80 

M.    Manufacturing       100  00 


N. 


S  19,707  80 


O.     Domestic $16,623  57 

P.  Manufacturing     3,099  00 


Q- 


$19,722  57 


.Total -$39>430  37 

CONSTRUCTION. 

Receipts. ^ Disbursements. 

T.    Appropriation  from  tax  levy  31,107  S9iKK.     Exteiisionof  FnainsT  ~.  .$    s.'>7  J« 

IGG.    Extension  of  services 250  00 

V.  Total S  1,107  89  KK. Total _. .S  1,107  89 

W.     Cost  of  Works  to  date $373,956  94 

X.     Bonded  debt  at  date 190,00000 

*Y.  Value  of  sinking  fund  at  this  date 110,415  49 

Z.  Rate  of  interest,  4,  5  and  6  per  cent. 

♦For  meeting  the  entire  bonded  debt  of  the  city,  $41o,030. 
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CONSUMPTION. 

1.  Estimated  total  population  at  date,  15,000. 

2.  Estimated  total  population  on  lines  of  pipe,  14,600. 

3.  Estimated  total  population  supplied,  14,300. 

4.  Total  number  of  gallons  consumed  for  year,  288,090,575. 

5.  Passed  through  domestic  meters,   43,213,568  gallons  or 

15  per  cent. 

6.  Passed  through   manufacturing  meters,  14,404,522  gal- 

lons, or  5  per  cent. 

7.  Average  daily  consumption,  789.289  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  53. 

9.  Gallons  per  day  to  each  consumer.  55. 
10.     Gallons  per  day  to  each  tap,  303. 

DISTRIBUTION. 
MAINS  SERVICES. 

1.  Kind  of  pipe,   cement   lined,     U\.  (jralvanized  iron,  lead. 

east  iron,  wroufflit  iron.  17.  From  i  to  4  inches. 

2.  Hize,  from  i  to  l(>-inch.  18.  l.W)  feet. 
S.  Extended,  8898  fwt  19.  40  feet. 

4    Discontinued,  ;V2s;^  ft^et.  2(>.  14.41  miles,  or  70, 1()6  feet. 

5.  Total  now  in  use,  'MM\  miles.  21.  Service  taps  added,  /)7. 

().  Uost  of  repairs  per  mile,  $9.  22.  Number  now  in  use,  2664. 

7.  Leaks  per  mile,  J).  2l\.  Averaj?e  lenj?th  of  stTvice,  28 

8.  Small    distribution    pirn*  less  feet. 

than  4  inches,  total  length,     24.  Average  cost  of  service,  $8. 
21,769  feet.  2o.  Meters  added,  57. 

9.  Hydrants  added,  none.  26.  Number  now  in  use,  711. 

10.  Number  now  in  u.se,  172.  a.  DomeHtic,  66,"). 

1 1 .  Stop  xates  added,  22.  6.  Manufacturing,  46. 

12.  Number  now  in  use.  Ml.  27.  Motors     and      elevators      re- 
18.  Small  stop  gates  less  than  4  moved,  1. 

inches,  total  68.  2H.  Number  now  in  use,  17. 

14.  Number  of  blow  off  gates,  A. 
1;').  Range  of  pressure  on  mains  at 

centre,  for  day  and  night, 

7()  to  85  pounds. 

STORACJE. 

Earthwork    reservoirs,    low    service,    capacity    7,000,000 
gallons. 

Iron  tank,  high  ser\-ice,  capacity  169,617  gallons. 
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I  DECEMBER    31,     1894.  I 


5                                                    BURLINGTON :  5 
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HOIH3  tost-eyou  ut  tl.«  annual  meeting  «.f  the  New    Knghuid  Waterworks 
Association,  to  W  hold  In  thi«  oity  June  19,  20,  21. 

F.  H.  t  . 
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WATER   DEPAKTMENT. 


SIXTH  ANNUAL  REPORT 

OF  THE 

Water  Commissioners. 


To  the  Honorable  the  Board  of  Aldermen^  City  of  Bur- 
lington : 

Gentlemen: — In  compliance  with  the  City  Ordinance 
the  Water  Commissioners  respectfully  submit  the  following, 
their  report  for  the  year  ending  December  31st,  1894  : 

FINANCIAL. 

The  water  collections  for  the  past  year,  $41,304.84,  to- 
gether with  the  bills  unpaid  January  1st,  1895,  $5,499.38,  of 
which  $3,565.00  are  due  from  public  funds,  exceed  the 
current  expenses  of  the  department,  interest  on  notes  and 
bonds  included,  by  $7,315.25. 

The  item  of  interest  in  the  current  expenses  of  1895  will, 
on  account  of  bonds  sold  on  July  1st  and  October  1st  of  the 
year  just  closed,  be  $1,835.00  in  excess  of  that  item  for  this 
year.  What  effect  the  current  expenditure  for  the  year  will 
have  upon  the  financial  standing  of  the  department  cannot  be 
predicted  until  more  is  known  relative  to  the  work  which  will 
be  required. 
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PUMPING   STATION. 

The  initial  steps  have  been  taken  towards  securing  suffi- 
cient ground  around  the  Pumping  Station  for  the  accommo- 
dation of  new  and  larger  pumping  machinery,  when  it  shall 
be  required,  as  also  for  the  adequate  protection  of  this  most 
essential  feature  of  our  system  of  fire  protection. 

WATER   RATES. 

Under  ordinary  conditions  the  present  rates  aflford  enough 
revenue  to  meet  the  current  expenditures  of  the  department 
and  turn  a  small  balance,  sufficient  to  meet  any  imexpected 
increase  of  expenses  or  loss  of  revenue,  into  the  treasury. 

Our  attention  has  from  time  to  time  been  directed  to 
certain  inequalities  of  the  rates,  notably  to  the  fact,that  under 
certain  conditions  a  premium  is  offered  for  the  waste  of  water 
by  meter  takers. 

We  hope  in  the  near  future  to  recommend  changes, 
which,  without  materially  affecting  the  rate  of  assessment  or 
the  receipts  of  the  department,  will  do  away  with  certain  ob- 
jectionable features,  which  have  come  to  our  notice. 

EXTENSIONS. 

It  will  be  a  matter  of  satisfaction  to  all  and  of  surprise 
to  many  that  the  cost  of  the  intake,  North  avenue  and  Shel- 
bume  street  extensions,  has  not  exceeded  the  appropriation 
made  for  those  purposes. 

"The  main  pipes  of  the  Colchester  avenue  and  Pine  street 
extensions  have  been  laid,  notwithstanding  the  late  date  at 
which  the  work  was  ordered,  but  the  transferring  of  services 
and  the  making  of  some  connections  remains  to  be  done 
another  season. 
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The  intake  extension,  for  which  bide  were  received  in 
1893,  was  completed  during  the  past  season  and  has  been  in 
satisfactory  operation  for  several  months. 

Aside  from  the  satisfaction,  which  all  must  derive  from 
the  knowledge  that  our  water  supply  is  obtained  from  a  point 
«o  far  removed  from  any  possibility  of  contamination,  many 
think  that  they  can  detect  an  improvement  in  quality. 

The  physicians  report  the  public  health  to  be  much  bet- 
ter than  usual  at  this  time  of  the  year,  and  attribute  the 
improvement  to  the  transferring  of  the  intake  from  the  bay 
to  its  present,  more  healthful  position  in  the  more  frequently 
agitated  waters  of  the  broad  lake. 

Even  those  who  feel  that  in  so  far  as  the  improvement  of 
the  quality  of  the  city  water  is  concerned,  there  was  no  occa* 
eion  for  the  recent  expenditure,  inasmuch  as  by  it,  all  ques- 
tion as  to  the  purity  of  the  supply  is  removed,  endorse  the 
general  opinion  that  the  $47,239.46  expended  on  the  intake 
extension  jvas  money  well  invested. 

The  season  was  an  exceptionally  fine  one  for  the  work, 
which,  when  all  was  in  readiness,  went  forward  with  scarcely 
any  delay. 

Giving  to  the  exceptionally  favorable  season  all  due  credit 
the  real  reason  for  the  rapidity  with  which  tlie  undertaking 
was  prosecuted  to  satisfactory  completion,  is  to  be  found  in  the 
knowledge  and  experience  in  such  work,  which  tlie  contractor, 
Mr.  Jos.  G.  Falcon  of  Evanston,  111.,  brought  to  bear  on  both, 
the  preparation  for  and  the  execution  of  his  contract. 

Respectfully,  * 


Henry  Greene,  )  w^fpr 

W.  E.  Hall,       [  ^     ^.    .^ 
J.  E.  Lanou;       j  Commissioners. 
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TWENTY-EIGHTH  ANNUAL  REPORT 

OF   THE 

Superintendent  of  Water  Works, 


To  the  Honorable  the  Board  of  Water  Commissioners  of  the 
City  of  Burlington^    Vt: 

Gentlemen  : — The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  City  Water  Works  for  the 
year  ending  December  31st,  1894  : 

FUNDS  AVAILABLE  FOR  THE  USE  OF  THE    WATER 
DEPARTMENT. 

Balance  from  1893 $  2  52 

Sale  of  pipe,  meters,  etc 1,763  15 

Appropriations  for  general  purposes 32,800  00 

Appropriations  for  Colchester  avenue  and 

Pinestreet 20,000  00 

Balance  from  1893   on  appropriation  for 

North  avenue,  Intake  and  Shelburne 

street 52,365  40 

$106,931  07 

RECEIPTS  FROM  CITY  TREASURER. 

For  general  purposes $34,564  90 

For  North  avenue,  Intake  and  Shelburne 

street 52,365  40 

For  Colchester  avenue  and  Pine  street..    18,258  81 

$105,189  11 
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Unexpended  balance  general  account...  $  77 

Unexpended  balance  Colchester  avenue 

and  Pine  street 1,741  19 

$  1,741  96 

$106,931  07 

DISBURSEMENTS. 

GENERAL  WATER   WORKS    ACCOUNTS. 

Construction : 

Cast  iron  pipe,  packing  and  lead I  550  00 

Hydrants 345  00 

Service  pipe  and  fittings 193  33 

Labor  on  mains 787  86 

Labor  on  services 511  05 

Stops  for  cast  iron  pipe 200  02 

Stops  for  cement  pipe 79  65 

Stop  and  gate  boxes. ^ 30  87 

$  2,697  78 

Current : 

Pay  rolls $3,330  04 

F.  H.  Crandall,  Supt.,  salary  one  jear..  1,000  00 

Material  for  management  and  repairs  . .  862  87 

Eepair  of  hydrants : 624  78 

Plumbers'  bills 546  20 

Commissioners'  salaries 535  53 

Machinists' bills 534  20 

Keeping  of  horses,  shoeing,  repairs,  etc..  500  19 

Bills  for  labor 460  30 

Miss  Minnie  S.  Moere,  salary  one  year. . .  400  00 

Reservoir  repairs  and  grading 393  06 

Hydrants .- 353  00 

Cleaning  and  painting  high  service  tank  311  48 
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Gate  and  stop  boxes $    237  20 

Lumber 236  36 

Office  expenses 230  07 

Horse,  wagon  and  harnesses 205  40 

Printing,  advertising  and  postage •  459  30 

Hardware '  151  77 

Freight  and  express  charges 134  40 

Telephone  rental 125  42 

Repairsof  tools 105  96 

Rev.  Thos  Lynch,  claim  for  damages,. .  25  00 
Replacing  cement  pipe  : 

Cast  iron  pipe $5,096  11 

Labor 2,119  85 

Gates 942  51 

Lead  and  yarn 732  02 

$8,890  49 


$20,353  02 


Pumping: 

Fuel $4,665  98 

Payrolls 1,985  75 

Repairs  to  machinery 431  92 

Repairs  to  motor 485  97 

Repairs  to  buildings 25  88 

Insurance 100  00 

Supplies 245  08 


$7,940  58 


Meters : 

Meters 2,557  49 

Payrolls .873  40 

Repairs  and  freight 142  63 


3,573  52 
$34,564  90 
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NORTH  AVENUE  INTAKE  AND  8HBLBURNE  STREET  EXTENSIONS. 

North  Avenue  and  Shelbume  Street : 

Pay  rolls $4,233  29 

Pipe  apd  specials 651  49 

Gates 253  06 

Packing,  freight  and  incidentals 93  31 

Material  for  blasting 40  50 

$5,271  65 

Intake : 

Paid  J.  G.  Falcon,  contractor $24,850  08 

Paid  material  for  the  contractor 22,085  92 

House  on  intake  well 67  25 

Work  on  plans  and  location     38  85 

Inspection 51  65 

$47,093  75 


$52,3(J5  40 


OOLOHESTER  AVENUE  AND   PINE  STREET  EXTENSIONS. 

Castironpipe $9,355  35 

Time  on  pay  rolls 6,054  85 

Packing,  lead  and  gates ' 1,880  43 

Freight  and  cartage 624  84 

Tools  and  supplies. 189  55 

Repairs  of  tools 60  00 

Lumber..- 56  79 

Engineering  work 20  00 

Bills  forlabor 17  00 

$18,258  81 

Total  disbursements $105,189  11 
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RECAPITULATION. 

General  water  works  construction $  2,697  78 

Current,  regular $20,353  02 

"        pumping 7,940  58 

"        meters 3,573  52 

31,867  12 

$34,564  90 

North  avenuey  Intake  and  JSheUnime  street  JExtensions : 

North  Ave.  and  Shelburne  St $  5,271  65 

Intake 47,093  75 

$52,365  40 

Colchester  Ave.  and  Pine  St.  extensions 18,258  81 


$105,189  11 
WATER  TAX  COLLECTIONS. 

RECEIPTS. 

From  collections  of  meter  rates $21,732  48 

From  collections  of  schedule  rates 19,572  36 


-$41,304  84 


1>I8BURSEMENTS. 

Paid  to  City  Treasurer $41,304  84 

FINANCIAL  STATEMENT.  ^ 

ASSESSMENTS  :  EXPENSES  : 

PAID. 


Water  rates,  schedule I19.572  36 

Water  rates,  meter 21,732  48 

Material  and  labor 1,763  15 


Public  funds 3.565  00 

Consumers 1.93438 


Management  and  repairs...  *....  $11,^162  53 

Replacing  cement  pipe 8,890  49 

Pumping 7,940  58 

Meters 3,573  52 

Interest 9.38500 

Total  maintenance $41,252.12 

Kxcess  of  assessments    over  ex- 
penditures       7,315  25 


I48.567  37  I  ,  $48,567  37 
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We  hereby  certify  that  we  have  examined  the  vouchers  and 

accounts  of  F.  H.    Crandall,    Superintendent  of  City   Water 

Works,  from  January  Ist,  to  December  31,  1894  and  find  the 

same  correct. 

Geo.  W.  Beckwith,  \ 

John  C.  Farrar,      >  Auditors. 

Chas.  B.  Gray,        I 

WATER  PUMPED. 

1894.  Gallons. 

January '^3,958,675 

February , 21,953,825 

March ' 23,776,750 

April 25,981,300 

May 27,271,475 

June 33,628,700 

July 32,300,600 

August 32,496,775 

September 32,499,925 

October 28,856,050 

November 24,083,050 

December 29,697,600 

Total  1894 336,504,725 

Total  1893 337,493,350 

Decrease  in  1894 988,625 

Daily  average  in  1894 921,930 

Daily  average  in  1893- 924,639 

SERVICES. 

There  have  been  added  100  services  of  the  following  sizes: 

Six 4      inch 

Two 3        " 
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Seven 2      inch 

One li      '* 

One 1        '' 

Six : i    " 

Seventy-seven i      " 

Two  services  have  been  discontinued. 

HYDRANTS. 

Sixteen  Lang  post  hydrants  have  been  set  during  the  past 
season,  located  as  follows  : 
St.  Paul  at  King  street. 
So.  Willard  at  Buell  street. 
Converse  Court  at  Hickok  place. 
North  avenue  at  Canfield  street 
"     Ward  street. 
'*  "    Providence  Orphan  Asylum. 

'*  "     Lake  View  Cemetery. 

Shelburne  street  at  Home  for  Destitute  Children. 
Lyman  avenue  on  Scarff  Addition. 
Colchester  avenue  at  the  Ira  Allen  school. 

"  *'        *'     Mansfield  avenue. 

Shelburne  street  in  yard  of  Home  for  Destitute  Children. 

''    near  No.  80. 
Colchester  avenue  at  Green  Mount  Cemetery. 

"  "        "    East  avenue. 

Loorais  at  Prospect  street. 

Of  the  above,  the  last  four  replace  ground  hydrants  and 
one,  that  in  the  yard  of  the  Home  for  Destitute  Children  is 
a  private  hydrant,  set  at  the  expense  of  the  Home. 

Total  number  of  public  hydrants 159 

Total  number  of  private  hydrants 28 

Total 187 
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SMALL  SUPPLY  PIPE. 

Seven  thonsand  and  six-nine  feet  of  small  distribution  pipe 
in  North  avenue.  East  avenue,  Convent  square,  Hickok  place, 
North  Bend,  Haswell,  Ward,  Shelbume,  and  Buell  streets,  have 
been  discontinued  since  the  laying  of  cast  iron  mains  in  those 
streets. 

Total  length  now  in  use 14,500  feet 

MAINS. 

New  mains  have  been  laid  in  the  following  streets  : 

WITH  TWENTY-FOUR  INCH   PIPE. 

Main  street  from  the  reservoir  lot  to  Prospect  street.    460   feet. 
Prospect  street,  northerly  from  Main  street 968    " 

WITH  TWENTY-INCH  PIPE. 

Prospect  street,  northerly  from  end  of  24  inch 500     ** 

WITH  SIXTEEN-INCH  PIPE. 

Main  street,  westerly  from  Prospect  street *  182  *  * 

College  street,  westerly  from  Prospect  street 71  ** 

Prospect  street,  northerly  from  end  of  20  inch 25  '* 

In  reservoir  lot 90  ** 

WITH  TWELVE-INCH  PIPE. 

Pine  street,  from  Howard  street  to  Lakeside  avenue,  2,343     '* 

WITH  TEN-INCH  PIPE. 

North  avenue  from  Strong  street  to  cemetery 3,000     ** 

Shelbume  street,  from  Park  avenue  northerly 2,190    ** 
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WITH  BIGHT-INCH  PIPB. 

Lakeside  avenue,  westerly  from  Pine  street 900  feet. 

Howard  street^  easterly  from  Pine  street 30  ** 

WITH  SIX-INCH   PIPB. 

Ward  street,  easterly  from  North  avenue 30  ** 

North  Bend,  easterly  from  North  avenue 30  " 

Shelbume  street,  from  Park  avenue  to  the  Home..  .1,636  " 

Loomis  street,  from  dead  end  to  Prospect  street 706  ** 

£ast  avenue,  southerly  from  CJolchester  avenue 60  ** 

Lyman  avenue,  easterly  from  Briggs  street 365  " 

Briggs  street,  southerly  from  dead  end 16 


t< 


WITH  FOUR-INCH  PIPE. 

Walnut  street,  connecting  dead  ends 370  ** 

Hickok  place,  easterly  from  Union  street 22  *  • 

Buell  street,  westerly  from  Willard  street -  —      25  " 

Summit  street,  southerly  from  Maple  street 612  '* 

Convent  square,  easterly  from  North  %venue 30  *' 

Has  well  street,  westerly  from  North  avenue 40  *' 

Total  length  of  new  mains 14,600  feet. 

The  cement  pipe  in  the  following  streets  has  been  replaced 
during  the  past  season  with  cast  iron  pipe  : 

TBN-INCH. 

Shelburne  street,  from  St  Paul  street  southerly 770  feet. 

Battery,  from  Main  to  Maple  street 800  *' 

Colchester  avenue,  from  East  avenue  to  Green  Mount 

Cemetery 1,265 


<( 


TWENTY-INCH. 

Colchester  avenue,  from  Prospect  street  to  Mansfield 

avenue 420    '' 
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FOUBTBEN-INCH. 

Colchester  avenue,  from  Mansfield  avenue  easterly  . .    700  feet. 

TWELVE-INCH. 

Colchester  avenue^  from  end  of  14  inch  to  East 

avenue 1,100    " 

BIGHT-INCH. 

St.  Paul  street,  from  Shelburne  street  northerly 36    *^ 

SIX-INCH. 

Barrett  street,from  Colchester  avenue  to  Chase  street  660  *^ 

Chase  street,  westerly  from  Barrett  street 325  * ' 

Strong  street,  easterly  from  North  avenue 35  *' 

Murray  street,  from  North  to  Peru  street 702  *  ^ 

Allen  street,  from  Murray  street  to  Elm  wood  avenue  539 


t( 


Total  length  of  cement  pipe  replaced 7,362  feet. 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 68,194  feet. 

Iron 116,123  " 


Total  feet  of  pipe 184,317 

"Total  miles  of  pipe.. 34.91 

GATES. 

The  following  gates  have  been  discontinued  : 

Shelburne  street,  near  No.  80 1    4  inch. 

"  "       at  Ledge  road ^-.  14*' 

St.  Paul,  at  So.  Union  street ^. 14^' 

Barrett  street,  at  Colchester  avenue 1    4    " 
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Barrett  street,  at  Chase  street 1     4  inch. 

Chase  street,  at  Barrett  street 1    4    " 

Battery  street,  at  Main  street 14" 

Strong  street,  at  North  avenue 1     4  '^ 

Fire  services  at  Dunham's  mill 3    4  ** 

Colchester  avenue,  at  Mansfield  avenue 1     6  "  ■ 

Pine  street,  south  of  Howard  street 1     8  " 

Main  street,  at  Battery  street 1  10  " 

Total 14 

The  following  gates  have  been  set  during  the  past  season  : 

Intake  pipe  at  Colchester  reef 1  24  inch. 

**        "     in  well  at  the  pumping  station 124  '^ 

Prospect  street,  at  Main  street 1  24  " 

"         south  of  Colchester  avenue  branch 1  20  ^* 

Colchester  avenue,  at  Prospect  street 1  20  " 

In  gate  house  at  reservoir  lot 1  16  '* 

Main  street,  at  west  line  of  Prospect  street 116  " 

College  street,     "  "        ''  " 1  16  " 

Prospect  street,  north  of  Colchester  avenue  branch..  1  16  *' 

Colchester  avenue,  at  east  line  of  Mansfield  avenue.  1  14  " 

at  HospiUl  turn 112  " 

'^  "        at  west  line  of  East  avenue 112  '* 

Pine  street,  at  north  line  of  Howard  street 1  12  " 

"        *'    at  south  line  of  Howard  street 1  12  " 

*'     *  *'    at  north  line  of  Lakeside  avenue 1  12  '^ 

"        **     at  south  line  of  Lakeside  avenue 1  12  " 

Colchester  avenue,  at  east  line  of  East  avenue 1  10  " 

"        near  Green  Mount  Cemetery 1  10  ** 

Main  street,  west  of  Prospect  street 1  10  ^' 

Main  street,  at  east  line  of  Battery  street 1  10  " 

Battery  street,  at  north  line  of  Main  street 1  10  " 
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Battery  street,  at  south  line  of  Main  street 1  10  inch. 

"  '*      at  north  line  of  King  street 1  10     " 

*'  "      at  south  line  of  King  street 1  10    '* 

"  '*      at  north  line  of  Maple  street 1  10    " 

North  avenue,  at  south  line  of  North  Bend  street...  1  10    " 
"  ''      at  north  line  of  North  Bend  street. . .  1  10    *' 

"  **      near  Providence  Orphan  Asylum 1  10    ** 

Shelburne  street,  at  north  line  of  Park  avenue 1  10    " 

*'  "      at  south  line  of  Ledge  road 1  10    " 

"  "      at  junction  with  So.  Willard  street.  1  10     '* 

Pine  street,  north  of  Howard  street 1    8    " 

Howard  street,  at  east'line  of  Pine  street 1    8    *' 

Lakeside  avenue,  at  west  line  of  Pine  street 1    8    " 

St.  Paul  street,  at  junction  with  So.  Union  street...  18" 

East  avenue,  at  south  line  of  ('olchester  avenue 16" 

Shelburne  street,  at  south  line  of  Park  avenue 1    6    " 

North  avenue,  at  Lake  View  Cemetery 1    6     '* 

Strong  street,  at  ecust  line  of  North  avenue 1     6     " 

Wwrd  street,        "        "  "  "      16" 

North  Bend,        "        "  "  "        16" 

Main  street,  west  of  Battery  street 1    6     " 

Lyman  avenue,  at  east  line  of  Briggs  street 1     6    " 

"  "        366  feet  east  of  Briggs  street 16" 

Barrett  street,  at  east  line  of  Colchester  avi^nue 1     6    " 

"  "at  west  line  of  Chase  street 1    6     " 

Ohase  street,  at  south  line  of  Barrett  street 1    6     " 

Murray  street,  at  north  line  of  Allen  street 1    6     " 

"  '*      at  south  line  of  Allen  street 16" 

Allen  street,  at  west  line  of  Elmwood  avenue 1    6    " 

"        "at  east  line  of  Murray  street 1    6     ^' 

Loomis  street,  at  west  line  of  Prospect  street 1     6     " 

Hydrant  branch,  corner  of  Howard  and  Pine  streets.  16" 
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Hydrant  branchy  at  intersection  of  Willard  &  Union 

streets 1     6  inch. 

"  "         on  Colchester,  at  Mansfield  ave...  1    6    *' 

"  ^'         "  '*         '*  Hospital  turn..-  1     6     " 

•'  ''        "  ''         "  Ira  Allen  school  .  1     6     '' 

Fire  services  for  Dunham's  property,  Pine  street.*.  .36*' 

"        "         •*    Queen  City  Cotton  Co., Lakeside  Av.  16'' 

"        "         *'    Home  for  Friendless,  Shelburne  St.  14'' 

"        "         "    Burlington  Woolen  Co.,  Barrett  St.  14" 

Elevator  service  for  H.  W.  Allen  &  Co.,  Bank  street.  14" 

"  "        "   N.  E.  Chamberlin,  Bank  street.  14" 

"  "        "   0.  J.  Walker  Bros.,  Bank  street  14" 

"   Geo  A.  Hall,  So.  Winooski  Ave.  14" 

Hydrant  branch,  head  of  Park  Ave.  on  Shelburne  St.  14" 

"  "        near  No.  124  Shelburne  street 1     4  .  " 

Shaw's  lane,  north  line  of  College  street 1     4     " 

Converse  court,  at  north  line  of  Hickok  place 1     4     " 

Hickok  place,  at  east  line  of  No.  Union  street 14" 

Buell  street,  at  east  line  of  south  Willard  street 14" 

Summit  street,  at  south  line  of  Maple  street I     4    " 

So.  Champlaia  street,  at  west  line  of  Main  street. ..   14" 

Haswell  street,  at  west  line  of  North  avenue 1    4     " 

Convent  square,  at  east  line  of  North  avenue 1     4     " 

Crowley  street,  at  east  line  of  North  avenue 1    4     " 

Blow  off  in  Englesby  ravine,  Shelburne  street 14" 


Total  added ' 79 

Total  now  in  use 448 

Itepaira  for  the  year  have  been  : 

On  cement  pipe 13  breaks. 

On  cement  pipe 10  joint  leaks. 

On  iron  pipe.. 10  joint  leaks. 
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On  iron  pipe. 1  split  pipe. 

On  service  pipe 24  leaks. 

On  broken  hydrants 20 

On  broken  gates 2 

INTAKE. 

The  intake  conduit,  of  coated  cast  iron  pipe  24  inches  in 
diameter  and  over  two  miles  in  length,  was  laid  in  75-foot  sec- 
tions connected  nnder  water  by  means  of  the  Falcon  ball 
joint. 

This  joint  is  made  of  a  ball  cast  of  such  diameter,  larger 
than  the  pipe  in  which  it  is  to  be  used,  as  to  admit  of  obtain- 
ing the  desired  deflection  without  obstructing  the  water  way, 
a  flanged  spherical  ring  of  about  three-eighths  inch  greater 
radius  than  the  ball  and  of  such  width  that  the  ball  cannot  pass 
through  it,  which  two  parts  are  leaded  together  and  attached 
to  one  end  and  a  flanged  bell  planed  so  as  to  make  a  tight 
thimble  for  the  ring,  which  is  attached  to  the  other  end  of  a 
section  to  be  laid. 

The  flanged  joint  made  by  the  diver  is  rendered  tight  by 
means  of  a  thin  rubber  packing  and  after  laying  a  short 
time  in  our  lake  water  the  oxidation  which  takes  place  on  the 
planed  surface  of  the  ring  and  thimble  makes  it  doubly  so.  In 
a  case  like  that  of  our  intake,  where  there  is  no  current  of  con- 
stant and  high  velocity  to  keep  open  and  increase  the  size  of 
leaks  induced  by  changes  of  temperature  or  settlement,  it  may 
safely  be  expected  that  such  small  holes  will  be  closed  by  oxi- 
dation. 

The  75-foot  lengths  of  regular  bell  and  spigot  pipe  were 
leaded  together  on  shore  in  the  usual  manner  and  before  being 
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taken  out  by  the  scow,  a  flange  liaving  been  bolted  to  eadi 
end  for  the  purpose,  were  tested  by  liydraulic  preaeure. 

The  scow  was  l)uilt  and  work  commenced  at  the  station  in 
the  winter  and  before  the  opening  of  navigation.  The  well 
was  sunk,  pipe  laid  from  it  through  the  face  of  the  dock  and  a 
24  inch  gate  placed  on  the  conduit  in  the  well. 

By  closing  this  gate  and  placing  a  flange  on  the  outer  end 
of  the  last  section  laid,  it  became  possible  at  any  time  to  test 
the  conduit  in  place  in  the  same  manner  in  which  the  eectioGs 
had  previously  been  tested  on  shore. 

The  outer  or  intake  end  of  the  conduit  is  located  in  about 
30  feet  of  water  on  Appletree  reef.  The  end  being  turned 
up  at  an  angle  of  ninety  degrees  and  the  size  of  the  conduit 
increased  at  the  bend  to  30  inches. 

The  highest  point  of  the  copper  screen,  which  caps  the 
upright,  stands  about  14  feet  below  the  surface  at  ordinary 
low  water,  and  about  5  feet  above  the  oak  crib  filled  with  stone 
which  surrounds  the  upright.  By  closing  a  24  inch  gate,  lo- 
cated just  outside  the  crib  and  the  one  before  mentioned  in  tlie 
well  at  the  pumping  station,  the  tightness  of  the  conduit  »nay 
at  any  time  be  easily  tested. 

The  tests  which  have  been  made,  since  the  completion 
and  acceptance  of  the  work,  have  in  each  case  proved  the  con- 
duit to  be  tight. 

METERS. 

There  are  now  in  use  1,082  meters,  an  increase  of  206 
over  last  year. 

Of  the  water  pumped  about  27.89  per  cent,  has  been  used 
through  meters,  yielding  about  52.61  per  cent,  of  the  collec- 
tions. 
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Of  die  water  metered,  about  21  per  cent,  has  been  sold  at 
the  10  cent  rate,  yielding  about  12  per  cent,  of  the  metw  col- 
lections, and  about  22  per  cent,  at  the  25  cent  rate,  yield- 
ing about  31  per  cent  of  tlie  meter  collections. 

Allowing  25  per  cent,  for  leakage  and  other  losses  and 
treating  the  hydrant  rental,  which  is  assessed  for  protection 
afforded  and  not  for  water  used,  as  a  schedule  rate  recwpt,  it 
appears  that  from  about  62  per  cent,  used  at  schedule  rate 
only  about  48  per  cent,  of  the  revenue  is  derived.  In  other 
words,  the  showing  this  year  is,  as  it  has  been  for  years,  tliat 
the  meter  takers,  who  pay  for  what  they  get  whether  for 
legitimate  use,  leaks  or  waste  from  other  causes  and  on  whom 
there  are  no  losses,  pay  decidedly  more  than  tlieir  share  of  the 
water  collections,  and  this  in  spite  of  the  fact  that  over  one- 
fourth  of  the  water  metered  is  sold  approximately  at  cost. 

That  this  should  be  the  case  in  the  face  of  the  recent  re- 
dxxction  of  meter  receipts  by  the  striking  out  of  the  highest 
rate  and  the  increase  of  the  schedule  rate  receipts,  by  the  in- 
crease of  the  hydrant  rental  is  due  to  the  fact  that  the  meter 
takers  are  constantly  increasing  in  number,  and  that  they  pay 
for  what  they  get,  whether  it  be  used  or  wasted. 

The  receipts  from  water  rates,  as  shown  by  the  city  re- 
port, have  for  years  exceeded  all  current  expenditixres  of  the 
department,  interest  on  the  water  debt  and  cost  of  replacing 
pipe  included. 

In  view  of  these  facts  and  of  the  constantly  increasing 
amount  of  injustice  worked  by  that  feature  of  our  present 
rates  for  metered  water,  which  admits  at  every  change  of  rate 
of  a  greater  quantity  of  watet  being  obtained  for  a  less 
price,  or  as  one  of  our  tax-payers  has  not  inaptly  put  it  "fines 
the  consumer  for  practising  economy,"  I  would   recommend 
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that  the  following  be  substituted  for  the  present  meter  rates, 
and  that  the  minimum  rate  be  reduced  from  ten  to  eight 
dollars : 

For  the  first  4,000  cubic  feet,  20  cents  per  100  cubic  feet 
From  4,000  to  6,000  c.  f .  for  each 

additional  100  cubic  feet,         15        "  "  ** 

From  6,000  to  10,000  c.  f .  for  each 

additional  100  cubic  feet,         12         "  "  " 

From  10,000  to  20,000  c.  f .  for  each 

additional  100  cubic  feet,         11         "  "  " 

Above  20,000  cubic  feet  for  each 

additional  100  cubic  feet,         10        "  "  " 

Respectfully  submitted, 

F.  II.  Ckandalt.,  Superintendent. 
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I  894, 

SUMMARY  OF  STATISTICS 

SUGGESTED  BY  THE 

New    England    Water   Works    Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  18G7-8. 

Owned  by  city. 

Source  of  supply,  Lake  Chaniplain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.     Builders  of  pumping  machinery,  H.  K.  Worth ington. 

(a  Anthracite. 
h  Grate. 
d  Pittston. 
e  $5.09  and  $5.95. 

g  Mill  shavings,  $38.50  per  week,  4  4-7 

weeks. 

6.  Total  pumpage  for  the  year,  330,504,725  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 
Cost  of  pumping  figured  on  pumping  station   exj>en8e6, 
$7,940.58. 


-47  3-7  weeks. 
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11.  Per  million  gallons    raised  against  dynamic  head  into 

reservoir,  $23.59. 

12.  Per  million  gallons  raised    one    foot    high    (dynamic), 

$0.0746. 
Cost  of  pumping  figured  on  total  maintenance, 
$43,087.12. 

13.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoir, $128.04. 

14.  Per  million  gallons   raised   one  foot   high    (dynamic), 

$0,405. 


Division  I. 


FINANCIAL. 

MAINTENANCE. 


AA. 

BB. 


CO. 
DD. 


Prom  Consumers. 

A.  Water  rates,  domestic 133,249  10 

B.  Water  rates,  manufacturing.    4,975  74 

From  public  funds : 

C.  Hydrants 2,96000 

D.  Public  Buildings,  Fountains 

and  Parks lao  00 

E.*    Watering  Troughs  I250  00  

G.         Net  receipts  for  water $41,304  84 

H.     Sale  of  pipes,  meters,  etc —    1.763  15 

I.  Gross  receipts $43i067  99     H£. 

♦Not  paid. 


DISBURSEMENTS. 

Management  and  repairs.. $31, 867. 12 

Interest  on  Bonds 8,760.00 

Interest  on  Notes 625.00 

Total  maintenance $4 1  >  252  12 

Balance  to  the  City  Treas- 
urer  $  1,815  87 


Total I43.067  99 


Division  II. 

(L.     Domestic $19,472  36 

^        ^     ^     X           ]  M.    Manufacturing       100  00 
From  fixed  rates.       -{  ® 

(n $19,572  36 

rO.     Domestic $16,856  74 

^             ^         .          I  P.     Manufacturing    4,875  74 
From  meter  rates.     -{  ® j 

•  [Q $21,732  48 

Total $41,304  84 
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CONSTRUCTION. 


RECEIPTS.  DISBURSEMENTS. 


T.    Appropriatioiis $73,321  99 


V.    Total I73.321  99 


FP.    Extension  of  mainn $25,213  32 

GG.    Extension  of  services     1,01492 

HH.    Extension  of  Intake 47.093  75 

KK.    Total $73,321  99 


W.     Cost  of  works  to  date $450,092  88 

X.     Bonded  debt  at  date 248,000  00 

Y.     *Value  of  sinking  fund  at  this  date 132,841  03 

Z.     Rate  of  interest,  four  per  cent. 

•Toward   paying  the    entire    bonded    debt  of    the    city, 
$627,000.00. 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  15,700. 

2.  "  *'  "         on  lines  of  pipe,  15,700 

3.  "  ''  "  supplied,  15,100. 

4.  Total  number  of  gallons  consumed  for  year,  336,504,725. 

5.  Passed  through  domestic  meters,  63,535,928,  or  18.88  per 

cent. 

6.  Passed  through  manufacturing  meters,  30,319,072  gallons, 

or  9.01  per  cent 

7.  Average  daily  consumption,  921,930  gallons. 

8.  Galons  per  day  to  each  inhabitant,  60. 

9.  Grallons  per  day  to  each  consumer,  61. 
10.     Gallons  per  day  to  each  tap,  325. 
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DISTRIBUTION. 


MAIN. 

1.  Kind  of  pipe,  cement  lined,    16. 

caat  iron,  wrought  iron.  17. 

2.  Size,  from  four  to  84  inches.  18. 

3.  Extended  8,580  feet.  19. 

4.  Discontinued,  7.352  feet.  20. 

5.  Total  now  in  use,  34.91  miles.  21. 

6.  Cost  of  repairs  per  mile,  $18.81.  22. 

7.  Leaks  per  mile,  1.0.  28. 

8.  Small  distribution    pipe    less 

than   4    inch,   total  length,    24. 
14,500  feet.  86. 

9.  Hydrants  added,  12.  26. 

10.  Number  now  in  use,  187. 

1 1 .  Stop  gates  added,  65. 

12.  Number  now  in  use,  448.  27. 

1 3.  Small  stop  gates  less  than  4    28. 

inch,  totol  59. 

14.  Number  of  blow-off  gates,  10. 

15.  Range  of  pressure  on  mains 

at  center,  for  day  and  night, 
70  to  85  pounds. 


SEBVIOBa, 

Galvanized  iron,  lead. 
From  i  to  6  inches. 
2,794  feet. 
56  feet. 

15.8  miles,  or  80,859  feet. 
Service  tape  added,  98. 
Number  now  in  use,  2,835. 
Average  length  of  service,  28 

feet. 
Average  cost  of  service,  $10.00. 
Meters  added,  206. 
Number  now  in  use,  1,082. 

a.  domefttic,     -      1,008. 

b.  manufacturing,      75. 
Motors  and  elevators  added,  9. 
Number  now  in  use,  26. 


STORAGE. 

Earthwork  reservoirs,  low    service,    capacity,    7,000,000 
gallons.     Iron  tank,  high  service,  capacity,  169,617  gallons. 
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SEVENTH  ANNUAL  REPORT 

OF  THE 

Water    Commissioners. 


To  the  Honorable  Board  of  Aldefvnen  City  of  Burlhigt&n  : 

Gentlemen  : — In  compliance  with  the  city  ordinance  the 
Water  Commissioners  respectfully  submit  the  following,  their 
report  for  the  year  ending  December  31st,  1895  : 

Notwithstanding  the  fact  that  work  which  seemed  of  the 
greatest  importance  has  been  posponed,  the  season  has  still 
been  quite  a  busy  one  in  this  department. 

We  still  have  no  adequate  means  for  speedily  obtaining 
large  quantities  of  water  from  the  new  reservoir,  the  cement 
mains  on  Main  street  and  North  avenue  are  yet  with  us  and 
the  first  steps  towards  securing  our  needs  at  the  pumping  sta- 
tion, which  in  our  last  annual  report  it  was  stated  had  been 
taken,  are  still  in  progress. 

The  new  mains  laid  last  year  for  the  purpose  of  increasing 
the  supply  for  Colchester  avenue  and  the  First  Ward  have 
been  connected  with  the  reservoir  and  the  other  mains  in  the 
reservoir  yard  in  such  manner  that  their  supply  can  be  ob- 
tained from  either  of  the  reservoira,  either  through  or  around 
the  motor,  as  may  be  desired.  In  making  these  connections 
it  was  found  advisable  to  replace  about  three  hundred  feet  of 
cement  pipe  in  and  near  the  reservoir  lot. 
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Provision  has  been  made  for  placing  a  larger  motor  on 
the  new  line  where  it  passes  through  the  addition  to  the  reser- 
voir lot  recently  purchased  by  the  city,  also  for  connecting  a 
branch  from  the  new  reservoir. 

This  branch  from  the  new  reservoir  should  be  laid  at  once 
as  it  has  already  been  demonstrated  that  the  present  main 
leading  from  that  reservoir  is  inadequate  to  meet  the  demands 
at  times  made  upon  it. 

The  work  which  we  recommended  to  be  done  on  Collie 
street,  Main  street  and  North  avenue  is  no  less  necessary  now 
than  last  spring,  and  the  experience  of  the  past  season  has 
been  sufficient  to  convince  any  one  of  the  wisdom  of  our 
recommendations.  The  cost  of  repairs  on  Main  street  alone 
during  the  past  season  has  been  in  excess  of  four  hundred  dol- 
lars. 

Before,  the  changes  in  pumping  machinery,  which  must 
inevitably  come  in  the  near  future,  can  be  made,  considerable 
money  must  be  expended  in  preparation.  This  preparatory 
work  should  be  continued  from  year  to  year  until  at  the  time 
of  the  installation  of  new  machinery  all  will  be  in  readiness 
for  the  event. 

The  pumpage  for  the  year  is  twelve  million  gallons  lees 
than  last  year,  in  spite  of  the  fact  that  the  record  for  February, 
1895,  shows  an  increase  of  thirteen  million  gallons  over  that 
of  last  year.  The  large  decrease  may  be  attributed  to  the 
more  than  usual  increase  in  the  use  of  meters  and  to  the  fact 
that*  several  constant  sources  of  waste  have  been  discovered 
and  discontinued. 

The  balance  turned  in  to  the  City  Treasury  this  year  more 
nearly  approximates  a  reasonable  and  proper  excess  of  receipts 
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over  current  expenses  of  the  department  than  for  a  number 
of  years  previous.-  This  result  is  brought  about  by  the  com- 
bined influence  of  the  reduction  of  receipts,  caused  by  the 
change  of  rates,  and  the  increase  of  current  expenses  both  in 
the  maintenance  and  interest  accounts.  We  are  of  the  opinion 
that  large  sums  raised  by  water  assessments  cannot  be  legally 
and  properly  used  for  other  purposes. 

Whether  our  opinion  be  correct  or  not,  so  long  as  there 
remains  so  much  absolutely  necessary  to  be  done  to  maintain 
the  efficiency  of  the  works,  there  would  seem  to  be  no  doubt 
as  to  the  propriety  of  appropriating  for  the  current  expenses  of 
the  water  department,  interest  being  included,  the  entire 
water  receipts,  and  we  would  recommend  that  this  be  done. 

Respectfully, 


Wm.  E.  Hall,      )         ^ir  x 
J.  E.  Lanou,         L      ^^*^^ 
Geo.  D.  WrIght,  )  ^^"^^'^^^^^^^^^ 
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TWENTY-NINTH  ANNUAL  REPORT 

OF  THE 

Superintendent  of  Water  Works. 


To  the  Honorable  the  Bowrd  of  Water  Cammieeumers  of  the 
City  of  Bwrli/rigton^   Vt : 

Gentlbmbn  : — The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  Gity  Water  Works  for  the 
year  ending  December  3l8t,  1895  : 

FUNDS  AVAILABLE  FOR  THE  USE  OF  THE  WATEE 
DEPAET^ENT. 

Balance  from  1894,  general  account %  77 

Balance  from  1894,   Colchester  avenue 

and  Pine  St.  extension  account 1,741  19 

Sale  of  pipe,  meters,  etc, ?^,161  67 

Appropriations 36,200  00 

141,103  53 
Less  balance  returned  to  City  Treasurer.  77 

$41,102  76 

RECEIPTS  FROM  CITY  TEEASUREE. 

For  general  purposes $39,360  21 

For  Colchester  avenue  and  Pine  street 

extension '. 1,741  19 

$41,101  40 

Unexpended  balance  to  City  Treasurer II  36 


k. 
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DISBUBSEMBNTS. 

OOLOHESTBR  AYENUB  AND  PIKB  8TREBT  EXTBK8I0N. 

Payrolls $1,517  11 

Supplies 105  09 

Eepairing  of  tools 90  00 

Cartage 28  99 

$1,741  19 

GENERAL  WATEB  W0BK8  AOOOUNTS. 

Construction: 

Castironpipe $2,160  37 

Labor  on  mains 1,06127 

Labor  on  senrices 731  94 

Gates  and  boxes 411  85 

Lead  and  yam 206  00 

Material  for  services 165  35 

Hydrants 120  00 

$4,856  78 

Currentti 

Pay  rolls,  general  work $2,677  07 

work  for  individuals 950  85 

work   on  reservoir  banks  and 

grounds 369  40 

work  on  ditches  dug  after  close 

of  season  of  1894 346  65 

work  on  Main  street  bursts...  385  35 

work  on  other  leaks  and  bursts,  574  35 

Superintendent,  salary  one  year 1,000  00 

Plumbers' bills 551  99 

Keeping  3  horses,  shoeing,  repairs,  etc. . .  537  77 

Material  for  management  and  repairs  . . .  515  26 

Miss  Minnie  S.  Moore,  salary  one  year. . .  400  00 

Gate  and  stop  boxes 350  33 
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Repair  of  hydrants 336  36 

Water  Commiflsioners^  salaries  one  year. .  300  00 

Iron  watering  troughs 266  67 

Fire  hydrants 260  00 

Supply  pipe  and  fittings 234  86 

Office  expenses »28  06 

Freight  and  express  charges 214  64 

Repairs  after  fire 214  01 

Repairof  tools 207  76 

Machinists' biUs 192  24 

Printings  advertising  and  postage 189  13 

Billsfor  labor 174  77 

Resenroir  repairs 168  06 

Coal 160  74 

Street  sprinkling  stand  pipes 146  76 

Recording  pressure  gauges 141  60 

Hardware 132  27 

Damages  on  account  cement  pipe  bursts,  118  03 

Paint,  oil,  brushes,  etc 96  68* 

Telephone  rental 86  34 

Lumber 76  66 

Oil 40  69 

Cement 40  35 

Sanitary  examination  of  water 34  00 

Street  sprinkling  assessment 6  30 

Replacing  cement  and  small  iron  pipe  : 

Cast-iron  pipe... $3,656  62 

Labor 1,976  21* 

Lead  and  yarn 783  64 

Gates 816  10 

$7,131  37 

$19,843  96 
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Pumping  : 

Fuel $6,010  27 

Payrolls 2,200  06 

Repairs  to  machinery 279  93 

Supplies 237  99 

Repairs  to  motor 130  83 

Repairs  to  building  and  grounds 108  47 

Fuel  and  light  at  motor  house 47  40 

$9,014  94 

Meters: 

Meters $4,680  99 

Payrolls 814  50 

Repairs  and  freight 149  04 

$5,644  53 

RECAPITULATION. 

Colchester  avenue  and  Pine  street  exten- 
sion  $  1,741  19 

Construction 4,856  78 

Current 19,843  96 

Pumping 9,014  94 

Meters 6,644  63 

$41,101  40 

WATER  TAX  COLLECTIONS. 

RBCBIPTS. 

Schedule  rates $19,887  26 

Meter  rates 28,126  14 

$48,012  39 

DISBURSEMENTS. 

Paid  L.  C.  Grant,  City  Treasurer $48,012  39 

We  hereby  certify  that  we  have  examined  the  vouchers 
and  accounts  of  F.  H.  Crandall,  Superintendent  of  the  City 


Digitized  by 


Google 


10 


omr  OF  BURLnroTON. 


Water  Vorks,  from  January  Ist  to  December  3lBt,  1895,  and 

find  the  same  correct. 

Geo.  W.  Beokwith,  ) 

John  C.  Fabbab,       >  Auditors. 

Chas.  B.  Gray,         ) 

FINANCIAL  STATEMENT. 


Water  imtes,  meter $26,863  89 

Water  rates,  schedule i5«649  12 

Material  and  labor 3,161  57 

$45.67458 


Meters..  . 

Schedule. 


-$  M< 


46631 


$47.54680 


Management  and  repairs $12,7x2  59 

Replacing 7,131  37 

Pumping 9,01494 

Met«r 5,644  53 

Interest ".375  <» 

Total  maintenance $45,878  43 

Bxoess  of  assessments  over  ex- 
penditures     1,668  37 

$47.54680 


The  total  receipts  of  the  year  include  bills  of  1894  to  the 

amount  of  $5,499.38,  making  the  excess  actually  turned  into 

the  City  Treasury  over  and  above  current  expenses,  interest 

mcluded,  $5,295.53. 

WATER  PUMPED. 

1893. 
Oallons. 

January 30,331,900 

February 26,833,000 

March 27.705,625 

April 27,479,700 

May 26,238,550 

June 35,525,900 

July 32,414,225 

August 24,274,475 

September 30,066,300 

October 26,526,675 

November 20,761,400 

December 29,335,600 


Total 337,493,350 

Decrease 

Daily  average 924,639 


1894. 

1896. 

Gallons. 

Oallons. 

23,958,675 

25,338,800 

21,953,826 

35,231,175 

23,776,760 

24,778,726 

25,981,300 

21,938,100 

27,271,475 

28,209,475 

33,628,700 

33,327,350 

32,300,600 

32,414,925 

32,496,776 

27,411,450 

32,499,925 

26,287,975 

28,856,050 

26,795,525 

24,083,050 

20,693,400 

29,697,600 

21,731,675 

336,504,726 

324,158,575 

988,625 

12,346,150 

921,930 

888,105 
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SBEVIOES. 

There  have  been  added  136  services  of  the  following  sizes  : 

Two 6    inch 

Two 4       " 

One 3       *'    * 

One 2       ^' 

One 1^     ^ 

One li     « 

Three 1       « 

Eleven }     « 

One  hundred  and  fourteen i ^     '* 

Two  services  have  been  discontinued. 

HYDRANTS. 

Nine  Lang  post  hydrants,  located  as  follows,  have  been 
set  during  the  past  season  : 

Main  street  west  of  motor  house. 

Pearl  street  comer  Clarke  street. 

North  WilUrd  street  corner  of  North  street. 

Lakeside  avenue  east  of  Central  Vermont  railroad  tracks. 

Central  at  Wright  avenue. 

College  comer  Prospect  street. 

Lake  street  north  of  Booth's  retail  shed. 

On  lake  front  south  of  Crane's  mill. 

Colchester  avenue  at  Chase  street. 

Of  the  above  one,  a  steamer  nozzle  on  the  College  street 
low  service  main  at  Prospect  street,  replaces  a  post  hydrant 
formerly  attached  to  the  high  service  main  at  the  same  street 
intersection.  The  Lake  street  hydrant  replaces  a  private 
ground  hydrant  and  the  last  two  replace  public  underground 
hydrants. 
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Private  post  hydrants  have  been  added  to  the  service  on 
the  premises  of  the  Qneen  City  Cotton  company,  Lakeside 
avenue,  at  the  expense  of  the  Queen  City  Cotton  company. 

Two  private  post  hydrants  east  of  the  Dunham  mill  have 
become  public  property  by  the  extension  of  Pine  street. 

Two  private  ground  hydrants  and  one  post  hydrant  on  the 

premises  of  J.  R.  Booth,  Lake  street,  have  been  replaced  by 

two  post  hydrants,  and  four  private  ground  hydrants  in  the 

north  yard  have  been  discontinued. 

Total  number  of  public  hvdrants 16ft 

Total  number  of  private  hydrants 27 

Total 195 

SMALL  SUPPLY  PIPE. 
Three  hundred  and  forty-eight  feet  of  small  distribution 
pipe  have  been  added  to  the  system;  248  on  Hungerford  terrace 
and  100  feet  on  Chase  street.  One  hundred  and  twenty-nine 
feet  have  been  discontinued  on  Mechanics'  lane  and  Russell 
streets.     Total  length  now  in  use  14,719  feet. 

MAINS. 
New  mains  have  been  laid  on  the  following  streets  : 

WITH  BIGHT-INCH  CAST-IRON  PIPE. 

Lakeside  avenue  from  dead  end  westerly 820  feet. 

WITH  SIX-INCH  CAST-IRON  PIPE. 

Conger  avenue  from  Lakeside  avenue  southerly 420  '' 

Central  avenue  from        ''            "            •«        460  " 

Wright  avenue  from  Central  avenue  westerly 130  *' 

North  Williard  from  Loomis  street  northerly 400  " 

Weston  street  from  Henry  to  Loomis  street 330  " 

Archibald  street  from  Hyde  to  North  Willard  street.  116  " 

Henry  street  from  North  Willard  street  easterly 614  '* 

Church  street  from  Main  to  Maple  street 385  " 

North  Willard  from  Archibald  street  main  southerly,  35  " 
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WITH  POUR-INCH  0A8T-1K0N  PIPE. 

South  Union  street  between  College  and  Buell  streets 

northerly  from  dead  end 80  feet. 

Total  length  of  new  mains * 3,789  feet. 

Smaller  cast-iron  pipe  has  been  replaced  in  the  following 
streets  : 

WITH  TEN-INCH  CAST-IRON  PIPE. 

Pearl  street  from  west  line  of  Church  street  easterly,    160  feet. 

WITH  EIGHT-INCH  CAST-IRON  PIPE. 

Church  street  from  Pearl  street  southerly 14    " 

WITH  SIX-INCH  CAST-IRON  PIPE. 

North  Willard  street  from  North  street  southerly. . .    250    " 
Church  street  from  Main  to  King  street 400    *' 

Total 824  feet. 

Small  distribution  pipe  has  been  replaced  in  the  following 
streets  : 

WITH  FOUR-INCH  CAST-IRON  PIPE. 

Mechanics'  lane  from  east  line  of  Church  street 

easterly 94  feet 

Bussell  street  from  North  street  main  northerly 35 


tc 


Total 129 


tc 


The  cement  pipe  in  the  following  streets  has  been  replaced 
during  the  past  season  with  cast-iron  pipe  : 


SIXTEEN-INCH. 


College    street   from  west  line  of  Prospect  street 

westerly 40  feet. 
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TEN-INCH. 

Main  street  from  motor  house  westerly 231  feet. 

North  street  from  Bussell  street  easterly 2 94    '' 

BIGHT-INCH. 

Colchester  avenue  from  Chase  street  southerly 690    '*  . 

SIX-INCH. 

Colchester  avenue  from  Chase  street  northerly 680    '' 

Chase  street  from  Colchester  avenue  easterly 540    '* 

FOUR-INCH. 

So.  Willard  street  between  Maple  and  Main  streets..    216    ^' 

Total 2,691  feet. 

Total  length  of  pipe  replaced,  3,644  feet. 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 65,603  feet. 

Iron 122,732     '' 

Total  feet  of  pipe ^ ..188,235 

Total  miles  of  pipe 35.65 

GATES. 

The  following  gates  have  been  discontinued  : 

Church  street,  south  side  of  Main  street  main 1  4  inch. 

Chase  street,  at  Colchester  avenue 1  4    " 

King  street,  at  west  line  of  Church  street 1  4    '^ 

Chase  street,  near  school  house 1  4    " 

Barrett  street,  at  Colchester  avenue 1  4    *' 

Colchester  avenue,  at  Chase  street 1  6 

North  Willard  at  North  street 2  4 

Church  street  at  north  line  of  Cherry 1  8 


€i 


Total 9 
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The  f oUowinfi:  gates  have  been  set  during  the  past 

On  the  reservoir  lot 2 

Pearl  street,  east  line  of  Church 

North  street,  east  line  of  North  Willard 

"         "      west  "  "  "       

College  street,  at  Prospect 

Church  street,  north  line  of  Cherry 

Lakeside  avenue,  at  cotton  mill 

"  "  west  line  of  Conger  avenue.  .. 

"  ''  west  line  of  Central  avenue . .  - 

Colchester  avenue,  at  Chase  street 

Conger  avenue,  at  south  line  of  Lakeside  avenue  . . 
"  *'  Wright        " 

"  north  "  "       .. 

Central  avenue,  at  south  line  of  Lakeside  avenue.. 

Wright  avenue,  at  west  line  of  Central  avenue 

College  street,  at  corner  of  Prospect  street,  on  hy- 
drant branch 

Lakeside    avenue,    near    cotton  mill,  on  hydrant 

branch 

Pearl,  at  Clarke  street,  on  hydrant  branch 

Keservoir  lot,  on  hydrant  branch 

Colchester  avenue,  at  Barrett  street,  on  hydrant 

branch 

North  Willard,  at  North  street,  on  hydrant  branch, 

Church  street,  south  line  of  Main  street 

"  •*  King     "     

"  Maple    "     

'^  north  ''        "     

"  "  King     ''    ^ 

King  street,  east  line  of  Church  street 


west 


season  : 
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Colchester  avenue,  on  south  line  of  Barrett  street..  1      6'  inch. 

"      at  Chase  street 3       6     " 

Archibald  street,  at  east  line  of  Hyde  street 1      6    '^ 

North  Willard  street^at  north  line  of  Loomis  street,  1      6     '^ 

''  "  south  line  of  North  street.  16" 

a  a  north        "        «  "  ..  1      6     " 

Henry  street,  at  east  line  of  North  Willard  street. .  16" 

"  "  Weston  street 1      6     " 

Weston  street,  at  south  line  of  Henry  street 1      6     " 

*'  north  line  of  Loomis  street 1      6    *' 

Main  street,  on  fire  service  of  Wells,  Richardson 

Co 16'' 

Battery  street,  on  fire  service  of  J.  R  Booth 16'' 

Lake  street,  on  fire  service  for  J.  R  Booth 1      6     " 

College  street,  on  fire  service  for   Merchants'  Na- 
tional Bank 14" 

Russell  street,  north  line  of  North  street 1      4    " 

North  street,  at  North  Willard  street 1      4    " 

Total  added 47 

Total  now  in  use 486 

The  r^fHiirsfor  the  year  have  been : 

On  cement  pipe 27  breaks. 

On  cement  pipe 11  leaks. 

On  iron  pipe 13  joint  leaks. 

On  iron  pipe 3  broken  pipes. 

On  service  pipes 25 

On  broken  hydrants 33 

On  broken  gates 7 

METERS. 

There  are  now  in  use  1,261  meters,  an  increase  of  179 
over  last  year. 
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Of  the  water  pumped,  about  36.9  per  cent,  has  been 
used  through  meters,  yielding  about  61.05  of  the  assessments. 

The  statement  made  last  year  that  "Allowing  25  per 
cent,  for  leakage  and  other  losses  and  treating  the  hydrant 
rental,  which  is  assessed  for  protection  afforded  and  not  for 
water  used,  as  a  schedule  rate  receipt,  it  appears  that  from 
about  62  per  cent,  used  at  schedule  rate  only  about  48  per 
cent,  of  the  revenue  is  derived.  In  other  words,  the  showing 
this  year  is,  as  it  has  been  for  years,  that  the  meter  takers, 
who  pay  for  what  they  get  whether  for  legitimate  use,  leaks 
or  waste  from  other  causes,  and  on  whom  there  are  no  losses, 
pay  decidedly  more  than  their  share  of  the  water  collections," 
can  this  year  l)e  repeated,  except  that  the  percentage  of  water 
sold  at  schedule  rates  has  decreased  from  62  to  50,  and  the 
percentage  of  the  schedule  rate  assessments  to  assessments  for 
water,  has  dropped  from  48  to  39. 

That  the  increase  during  the  past  season  of  the  number 
of  meters  in  use,  is  slightly  less  than  from  the  experience  of 
the  past  few  years  might  have  been  expected,  is  not  due  to 
the  lack  of  desire  on  the  part  of  our  citizens  to  adopt  the 
meter  system.  Owing  to  the  insuflSciency  of  the  appropria- 
tion, beside  being  obliged  to  postpone  some  work  in  pipe-lay- 
ing, which  it  is  thought  should  have  been  dpne  during  the  past 
season,  the  department  has  been  reluctantly  compelled  to  refuse 
a  large  number  of  applications  for  meters. 

RATES. 

The  new  rates  have  now  been  in  effect  six  months,  and  it 
is  evident  that  no  great  change  in  the  amount  of  the  annual 
collections  will  result  from  the  change.  While  there  is  still 
some  fault  found  with  the  water  rates,  principally  confined  to 
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those  on  whose  premises  large  quantities  of  water  have  been 
wasted,  there  is  now,  under  no  circumstances,  a  premium 
offered  for  the  waste  of  water.  The  new  rates  have  accom- 
plished the  purpose  for  wliich  they  are  particularly  intended 
and  are  giving  general  satisfaction. 

Appended  to  this  report  will  be  found  the  RuleS;  Regu- 
lations and  Rates  of  the  department,  a  summary  of  statistics 
suggested  by  the  Mew  England  Water  Works  Association  and 
an  interesting  paper  by  Prof.  Wm.  T.  Sedgwick  of  the  Mas- 
sachusetts Institute  of  Technology,  on  the  sanitary  condition 
past  and  present  of  the  water  supply  of  the  City  of  Burling- 
ton, Vt.  Prof.  Sedgwick  has  for  a  number  of  years,  both 
prior  to  and  since  his  careful  investigation  of  the  subject  in 
1892  at  the  request  of  the  water  department,  devoted  more 
or  less  time  to  the  examination  biologically  of  the  condition  of 
the  city's  water  supply. 

In  the  consideration  of  his  subject,  a  threadbare  one  in 

this  region,  the  Pi-ofessor  deals  to  a  considerable  extent  with 

facts  as  dry  as  stubborn,  which  by  no  known  means  can  be 

given    in   print   the    living   interest   with   which   they  were 

clothed  at  the  time  of  their  presentation  at  the  September 

meeting  of  the  New  England  Water  Works  Association  in 

Burlington.     To  the  favored   few  Burlingtonians  who  were 

able   to   listen   to   the   address   of  the  Professor,  the  printed 

report  will  furnish  an  aid  to  the  digestion  of  the  subject,  and 

to  all  interested  whether  locally  or  as  students  the  summary  of 

facts  and  deductions  from  the  same  cannot  fail  to  be  deeply 

interesting. 

Respectfully  submitted, 

F.  n.  Ckandall, 

Superintendent. 
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ON    THE    SANITARY    CONDITION,    PAST 
AND  PRESENT, 

OF  THE 

WATER    SUPPLY   OF   BURLINGTON,  VT. 


By  William  T.  Sedgwick, 

Profesaor    of   Biology    in    the  Massachvsetts  InstitiUe  of 

Technology^  Boston^  and  Biologist  to  the  State  Board 

of  Health  of  Maseaohtcsetie. 

To  the  student  of  hygiene  the  sanitary  history  of  the 
water  supply  of  Burlington,  Vermont,  is  peculiarly  interest- 
ing and  instructive.  Burlington  is  the  only  city  in  New  Eng- 
land which  derives  its  water  supply  from  the  same  lake  into 
which  it  empties  its  sewage,  although  this  arrangement  for 
water  supply  and  sewage  disposal  is  common  enough  in  other 
pai*ts  of  the  United  States.  It  also  affords  a  notable  example 
of  a  community  which  has  long  used  a  suspected  water  witli- 
out  having  suffered  excessively  from  typhoid  fever  while  yet 
exhibiting  a  condition  of  widespread  and  continued  diarrhceal 
disturbance  among  its  inhabitants  ;  a  condition  which  was  ap- 
parently entirely  due  to  consumption  of  impure  water  and 
has  been  apparently  entirely  corrected  by  simply  increasing 
the  distance  between  the  sewer  outfall  and  the  water  intake  in 
the  lake. 

The  location  of  Burlington  is  all  that  could  be  desired. 
Situated  at  the  eastern  extremity  of  Burlington  Bay  on  Lake 
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Charaplain,  it  occupies  a  very  favorable  sanitary  position.  The 
city  is  closely  built  over  a  small  area  only.  For  the  most  part 
it  has  an  open  suburban  character  and  rests  upon,  or  at  the 
foot  of,  a  hillside  which  rises  rather  abruptly  from  the  lake 
and  leads  to  an  elevated  and  very  extensive  terrace  or  table- 
land stretching  many  miles  to  north  and  south,  as  well  as 
eastward  to  the  nearest  hills — the  higher  ranges  of  the  Green 
Mountains — some  eighteen  miles  away.  Built  thus  upon  the 
rather  sharp  declivity  by  which  this  broad  terrace  passes  into 
the  lake  ;  with  the  Green  Mountains  on  the  east,  and  on  the 
western  horizon  the  sinuous  line  of  the  Adirondack  peaks ; 
while  at  its  feet  the  long  lake  reflects  the  shafts  of  sunlight 
and  tempers  the  hot  breaths  of  summer,  the  city  has  naturally 
a  most  fortunate  situation  The  climate,  though  cold  in 
winter,  is  salubrious  and  the  natural  drainage  excellent.* 

Water  in  superabundance  is  at  hand  ;  and  when,  in  1866, 
the  citizens  determined  to  have  an  ample  public  water  supply 
for  fire  and  other  purposes  they  naturally  turned  first  of  all 
for  a  source  to  Lake  Champlain.  Yet  they  did  not  finally 
decide  to  use  the  lake  without  due  deliberation  and  careful 
inquiry. 

"In  1866,  when  the  matter  of  building  our  water  works 
was  under  discussion,  a  gravity  supply  from  Brown's  River, 

**'Nature  has  done  much  to  render  Burlington  both  beautiful  and  healthful.  It  is 
unsurpassed  among  the  places  noted  for  the  beauty  of  their  location  and  their  natural 
surronndings.  Situated  in  the  midst  of  mountain  scenery,  and  bounded  on  the  west 
by  Lake  Champlain,  it  possesses  everything  to  contribute  to  good  health.  Opportunities 
for  Iiealth-giving  exercise  abound,  in  walks,  drives,  mountain -climbing  and  yachting. 
•  •  •  • 

'*The  climate  is  not  excelled  for  salubrity.  While  the  vicinity  of  the  lake  modifies 
the  extremes  of  temperature,  both  in  winter  and  summer,  the  atmosphere  is  unusually 
bright  and  clear,  and  the  proportion  of  sunshiny  to  cloudy  days  is  about  five  to  one  in 
all  seasons  of  the  year.  "—(^«i»aifl/  Report  of  the  Health  OjBfictr—Dr.  H.  Crandall—for 
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in  Jericho,  was  alluded  to,  and  the  matter  was  disposed  of  in 
the  report  in  the  following  words :  *At  no  distance  less  than 
about  eleven  miles  can  we  obtain  a  supply  of  water  by  gravi- 
tation from  any  place,  and  as  this  would  involve  an  expense 
of  about  $500,000  such  a  mode  of  obtaining  water  at  this 
time  is  out  of  the  question.' " — (Annual  Report  of  the  Water 
Commissioners  of  Burlington,  Vt,  for  1889,  p.  95.)  It  was 
accordingly  decided  to  abandon  the  idea  of  a  gravity  supply 
and  to  pump  from  the  lake  into  the  pipes,  the  surplus  going  to 
a  reservoir  at  the  top  of  the  hill. 

The  water  works  were  built  in  1867,  the  intake  being 
located  on  the  lake  front  near  the  northern  extremity  of  the 
docks.  They  appear  to  have  given  at  first  entire  satisfaction. 
"At  no  time  has  the  city  water  supply  held  so  high  a  place  in 
the  public  estimation." — {Sixth  Annual  Report  of  the  City  of 
Burlington,  for  1870,  p.  122.)  As  early  as  1871,  however, 
attention  was  drawn  hy  the  Health  Officer  (Dr.  H.  A.  Cran- 
dall,)  to  the  desirability  of  extending  the  intake  further  into 
the  lake.  "The  prospect  of  increased  sewerage,  the  increased 
shipping  about  the  docks,  and  the  great  amount  of  surface 
water  flowing  into  the  lake  from  our  streets,  besides  other  im- 
portant reasons,  influence  me  to  recommend  an  extension  of 
the  pumping  main  at  the  pump  house  of  the  water  works 
farther  into  the  lake,  say  300  feet  or  more,  to  deep  and  pure 
water." — {Seventh  Annual  Report,  for  1871,  p.  85.) 

The  occurrence  of  5  deaths  from  dysentery  and  3  from 
diarrhoea  in  1870,  and  of  10  from  dysentery  in  1871,  suggest 
that  the  "other  important  reasons"  referred  to  by  Dr.  Cran- 
dall  may  have  been  the  prevalence  of  diarrlueal  disturbances. 
However  this  may  be,  the  Health  Officer  for  1874  (Dr.  A.  P. 
Grinnell,)  appears  to  refer  to  such  a  condition  in  his  annual 
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report  for  that  year,  and  to  have  been  moved  to  make  an 
investigation.  "It  is  generally  believed  that  the  water  obtained 
from  the  lake  is  chemically  pure  and  wholesome ;  but  the 
prevalence  of  a  certain  class  of  disease  whose  origin  could  be 
traced  to  impure  water  or  food  has  led  me  to  make  a  more 
thorough  investigation  of  the  matter,  and  now  I  am  able  to 
place  before  the  Board  (the  city  council]  the  results  of  exper- 
iments, and  the  conclusions  at  which  I  have  arrived,  respect- 
ing the  impurity  of  the  water  supplied  to  the  people  of  this  city." 
—{Tenth  Annual  Report,  for  1874,  p.  76.)  The  Health  Officer 
then  gives  the  results  of  chemical  analysis  of  the  water  of  the 
lake  at  the  intake,  one  specimen  having  been  collected  from 
the  surface  and  one  from  near  the  bottom,  and  continues : 
"The  amount  of  organic  matter  found  in  either  specimen  is 
sufficient  to  warrant  the  statement  that  the  water  now  supplied 
to  the  city  contains  impurities  which  are  capable  of  generat- 
ing diseases  of  a  grave  character.  *  *  *  *  'V^e  ej^Yx 
safely  presume  that  the  water  consumed  by  the  city  is  much 
of  the  time  unfit  for  use.  *  ^  *  *  The  necessity  of 
supplying  pure  and  wholesome  water  for  purposes  of  drink 
and  diet  is  apparent  to  everyone  ;  but  it  is  hardly  possible  to 
obtain  such  suppUes  from  a  point  in  the  lake  only  sixty  feet 
from  the  docks — the  natural  reservoirs  for  the  excrementi- 
tious  matter  found  in  sewage."  Dr.  Grinnell  also  advised  the 
extension  of  the  intake  pipe,  "to  or  beyond  the  breakwater." 
{Ja)C.  dt)  This  advice  was  repeated  in  the  next  Annual 
Report  by  the  Health  Officer  for  1875  (Dr.  C.  R  Thayer). 

On  the  other  hand,  in  the  Fourteenth  Annual  Report, 
for  1878,  p.  198,  the  Health  Officer  (Dr.  H.  H.  Atwater) 
states :  "In  my  observation  of  the  diseases  of  this  city  and 
their  causes  during  the  period  from  the  introduction  of  the 
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public  water  supply  to  the  present  time,  I  have  been  unable  to 
trace  any  distinct  ill  effects  from  the  present  source  of  supply. 
Typhoid  fever,  the  disease  which,  of  all  others,  we  should 
expect  to  result  from  sewage  contamination  of  drinking  water, 
is  of  infrequent  occurrence  in  this  conmiunity.  There  has 
been  only  one  death  from  this  disease  during  the  last  year,  and 
this  of  a  man  over  70  years  of  age.  Diarrhoea  and  dysentery 
occur  here  sporadically,  and  are  not  virulent,  and  prevail 
mostly  during  the  summer  months,  so  that  they  may  be  more 
reasonably  attributable  to  the  debilitating  effects  of  heat,  over- 
exertion and  other  causes,  than  to  impure  drinking  water.  * 
*  *  *  Still,  it  seems  to  me  that  as  the  number  of  public 
sewers  and  the  amount  of  sewage  flowing  directly  into  the 
lake  yearly  increases,  it  would  be  wise  for  the  city  to  consider 
soon  the  propriety  of  obtaining  the  water  at  a  greater  distance 
from  the  shore." 

In  1882,  out  of  a  total  of  254,  there  were  eight  deaths 
from  typhoid  fever  and  eight  from  diarrhoea  and  dysentery, 
l>esides  three  from  cholera  morbus — a  sum  of  diarrhoeal  dis- 
ease which  amounted  to  an  epidemic. 

In  1883  the  Health  Officer  (Dr.  John  B.  Wheeler)  states: 
^'First  in  the  list  of  improvements,  by  which  the  public  health 
would  unquestionably  be  benefitted,  is  the  extension  of  the 
water  main  to  some  point  outside  the  breakwater.  *  *  * 
It  can  hardly  be  doubted  that  much  of  the  diarrhoeal  trouble 
so  common  in  Burlington  is  due  to  the  condition  of  the  city's 
water  supply.  To  extend  the  water  main  beyond  the  break- 
water would  be  to  take  it  beyond  the  reach  of  contamination 
and  give  our  citizens  a  supply  of  pure  water." — {Nineteenth 
Anniuil  Report^  for  1883,  p.  88.) 

Dr.  Wheeler,  as  Health  Officer,  in  the  next  annual  report, 
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says  :  ''Some  alarm  was  created,  in  tlie  early  summer,  by  the 
appearance  of  typhoid  fever  in  the  city.  The  alarm  was 
owing  not  so  much  to  the  number  of  cases,  which  was  not 
large,  as  to  the  existence  of  the  disease,  which  is  almost 
unknown  in  Burlington,  except  when  an  occasional  case  is 
imported.  The  number  of  fatal  cases  in  1884  was  10.  *  * 
*  *  The  character  of  our  water  supply  hiisbeen  the  subject 
of  a  good  deal  of  discussion  during  the  past  year." — {Twentieth 
Annual  Report^  for  1884,  pp.  55,  56.) 

In  1885,  the  Mayor  of  Burlington,  in  his  annual  Message^ 
said  :  *'The  subject  of  a  supply  of  purer  water  for  our  city  has 
l>een  much  discussed,  and  opinions  are  various  among  our 
citizens.  *  *  Several  analyses  of  water  taken  from  diflfer- 
ent  parts  of  the  lake-  and  from  other  waters  than  the  lake — 
have  been  made  by  competent  chemists,  and  they  indicate 
that  we  should  not  be  materially  benefited  by  changing  the 
present  source  of  supply.  Whether  analyses  should  be  taken 
as  conclusive  evidence  of  fitness  or  unfitness  of  water  for 
human  use  I  am  not  prepared  to  say,  but  common  sense  would 
teach  that,  other  conditions  being  equal,  the  greater  the  dis- 
tance water  is  taken  from  a  source  of  infection,  the  purer  it 
will  be."  In  the  same  report  {Tw&ivty-first  Annual  Report^ 
for  1885)  the  Health  Officer,  Dr.  J.  II.  Linsley,  remarks: 
"The  fact  that  no  case  of  typhoid  fever  was  reported  to  the 
Health  Officer  during  the  year  refutes  the  possibility  of  the 
cause  of  the  appearance  of  this  disease  in  1884,  being  in  our 
water  supply,  as  was  at  that  time  suggested." 

During  1884  and  1885  numerous  chemical  analyses  were 
made  and  in  the  Mayor's  message,  delivered  on  April  5,  1886, 
we  find  the  following  conclusion  based  upon  them :  "Some 
two  years  since  the  water  committee  were  directed  to  examine 
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into  the  subject  of  our  water  supply,  and  to  report  the  result 
of  their  investigations  to  the  board.  They  have  just  made 
their  report,  which  contains  the  results  of  many  analyses  of 
water  taken  from  various  localities  in  the  lake.  The  report 
imparts  the  gratifying  assurance  that  the  water  at  the  point 
from  which  it  is  now  pumped  is  as  pure,  if  not  purer,  than  at 
any  other  locality  in  the  lake.  There  are  some  people  who  do 
not  appreciate  the  value  of  the  findings  of  the  committee." — 
{Twenty-second  Anntial  Report^  for  1886,  p.  13.)  In  the 
same  Report  (p.  74)  the  Health  Officer  (Dr.  J.  II.  Linsley) 
remarks  :  "More  or  less  discussion  is  constantly  going  on  in 
regard  to  our  present  water  supply,  and  many  views  are  enter- 
tained as  regards  the  comparative  purity  of  the  water  used.  I 
am  unaware  that  the  existence  of  any  disease  was  ever  traced 
to  its  impurity.  But  I  think  no  one  will  deny  that  the  sur- 
roundings of  the  suction-pipe,  as  at  present  situated,  are  not 
such  as  would  tend  to  quiet  the  misgivings  of  anyone  who  is 
inclined  to  be  skeptical  in  regard  to  the  purity  of  the  water  at 
our  present  source  of  supply.  I  would  respect,  fully  recom- 
mend that  when  it  is  seen  fit  to  extend  the  suction-pipe  into 
the  lake,  such  extension  be  made  far  enough  to  be  beyond  the 
jpossible  contamination  of  the  sewage  from  this  city.  Of 
course,  the  construction  of  the  sewer  in  Battery  street  removes 
nearly  all  the  sewage  that  formerly  emptied  into  the  lake  at 
the  foot  of  College  street,  to  a  point  fully  half  a  mile  further 
south."  A^lso  in  the  same  Report  (p.  99),  the  superintendent 
of  water  works  (Mr.  F.  H.  Parker)  states  :  *'By  a  vote  of  the 
Board  of  Aldermen,  May  17th,  1886,  the  city  treasurer  was 
authorized  to  borrow  $24,000  *  *  *  *  for  the  purpose 
^f  *  *  *  ♦  and  extending  the  suction-pipe  to  the  pumps 
farther   into   the   lake."      *     *     *     *     "^  city  meeting  was 
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called,  *  *  *  *  but  the  resolution  authorizing  the  work 
was  dismissed,  and  the  improvements  have  not  been  carried 
out." 

For  1888  we  find  in  the  report  of  the  Health  Officer  (Dr. 
J.  C.  Rutherford)  the  following  :  "There  was  more  sickness 
during    the    year    just    ended  than   for  several  years  past. 

*  *  *  *  Different  types  of  fever  prevailed  during  the  late 
summer  and  autumn,  some  of  them  taking  a  typhoidal  form. 
The  mortality  from  them,  however,  was  very  low.  On  December 
24  I  sent  to  the  physicians  of  the  city  a  circular  letter  request- 
ing them  to  give  me,  to  the  best  of  their  knowledge,  the  num- 
ber of  cases  of  fever  they  had  attended  during  the  past  year. 
Nearly  all  replied,  and  although  they  said  they  had  no  record 
of  their  cases,  the  number  they  remembered  was,  in  the  aggre- 
gate, very  large.  They  ascribed  the  cause  of  so  much  sick- 
ness to,  First — the  long-continued  wet  weather.  Second — the 
sudden  changes  of  temperature ;  and  Third — the  unwhole- 
some* condition  of  the  aqueduct  water.     •     *     *     * 

"  There  have  been  reported  to  me  twenty-six  cases  of 
typhoid  fever.  The  source  of  only  two  could  be  traced  from 
out  of  town  ;  the  rest,  beyond  any  reasonable  doubt,  originated 
here.     Many   other   cases   were   reported  ae  typhoid,  which, 

upon  examination,  I  found  to  be  of  another  type  of  fever. 

*  •  *     *     * 

"The  water  supply  of  the  city  has  again  become  a  prom- 
inent topic  of  conversation.  Owing  to  the  great  amount  of 
sickness  during  the  summer  and  autumn,  people  have  begun 
to  question  the  purity  of  the  aqueduct  water." — (Twenty 
fourth  Annual  Report^  for  18S8,  pp.  74-77.)      In  the  same 

*The  same  increase  in  fevers  was  noticed  in  St.  Albans.  S  wanton  and  surrounding 
towns. 


Digitized  by 


Google 


WATER  DEPARTMENT.  27 


document  Mr.  F.  H.  Crandall,  who  began  his  service  as  super- 
intendent on  April  25,  1888,  (succeeding  Mr.  Parker,  who 
became  chairman  of  the  newly-established  water  commission,) 
in  making  his  first  report,  says  (p.  131):  "The  unusual  amount 
of  sickness  in  our  city  for  some  time  past  has  again  called 
public  attention  to  the  purity  of  our  water  supply.  Various 
plans  for  its  improvement  have,  for  some  time  past,  been 
under  consideration,  *  *  •  *  and  investigations  are  now 
in  progress  as  to  the  relative  merits  of  different  sources  of 
supply." 

The  results  of  the  "investigations"  here  referred  to 
appeared  in  the  next  report  (Twenty-fifth  Annical  Report  of 
the  City  of  BurlingUm,  Vt,  for  1889,  pp.  95,  105,  113.  See 
also  Twenty-third  Anntml  Report  of  the  Water  Department^ 
City  of  Burlington,  Vt.^")  and  consisted  mainly  of  a  report  of 
progress.  The  documents  referred  to  are  duplicates,  and 
include  statements  from  the  commissioners  and  superintend- 
ent, and  a  lengthy  and  interesting  summary  of  the  situation 
from  the  chemical  standpoint  by  Mr.  Joseph  L.  Hills,  chemist 
of  the  State  Agricultural  Experiment  Station  of  Vermont. 
From  Mr.  Hill's  report  is  taken  the  table  of  analyses  given  on 
the  next  page. 
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Mr.  Hills  himself  added  to  this  list  twenty-three  more 
chemical  analyses,  made  at  the  Experiment  Station  between 
May  and  November,  1889,  from  the  city  service,  various 
points  in  Lake  Champlain,  and  several  places  from  which  it 
had  been  proposed  to  obtain  a  gravity  supply. 

From  his  several  investigations  Mr.  Hills  concluded  that 
*'The  testimony  of  chemical  analysis  would  appear  to  be,  so 
far  as  one  year's  experience  can  indicate,  that  all  the  [pro- 
posed] sources  of  supply  are  of  medium  purity,  except  per- 
haps, Hinesburgh  Pond.  *  -»  *  *  Xhe  station  chemists 
have  not  been  able  to  detect  evidences  of  sewage  in  samples 
from  Mark's  Bay  or  the  pumping  station  (or  indeed  in  a 
series  of  samples  taken  about  one  hundred  yards  away  from 
the  sewer  mouth  in  the  endeavor  to  trace  the  direction  of 
sewage  currents.)  *  *  *  *  One  of  the  most  interesting 
points  *  *  *  *  is  that  the  water  from  the  broad  lake 
does  not  appear  purer  than  that  taken  inshore.  *  *  *  * 
It  does  not  appear  settled  that  the  extension  of  the  suction- 
pipe  will  of  necessity  give  our  community  a  purer  water 
supply." 

Reviewing  all  the  facts  and  data  observed  or  collected  up 
to  this  time,  the  superintendent  (Mr.  Crandall)  wisely  and 
truthfully  remarked  in  his  annual  report  for  1889,  that  they 
"afford  a  subject  for  careful  thought  and  study,  as  well  as  a 
chance  for  interesting  comparisons." 

In  1890  the  Health  Officer  (Dr.  J.  C.  Rutherford)  reported 
that  "During  the  present  winter  there  has  been  in  the  city  a 
mild  epidemic  of  diarrhoea,  which  some  people  supposed  was 
caused  by  impure  water.  A  meeting  of  the  State  Board  of 
Health  was  called  in  this  city,  at  which  several  of  tlie  promin- 
ent physicians  gave  their  testimony,  and  the  majority  of  them 
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were  of  the  opinion  that  the  sickness  was  caused  more  by  the 
variable  weather  than  by  the  water.  Anyone  who  doubts  the 
purity  of  our  water  would  be  convinced  that  it  is  pure  if  he 
will  take  the  trouble  to  visit  the  pumping  station  and  the  res- 
ervoirs."— {Twenty-aixth  AnniuU  Bepart  for  1890,  p.  73.) 

In  spite  of  this  "mild  epidemic"  of  diarrhoea,"  no  death 
from  this  cause  is  reported  for  either  1890  or  1891.  Two 
deaths  were  reported  in  1890  from  dysentery,  and  one  each 
from  typhoid,  continued,  and  two  from  typho-malarial  fever. 

The  total  mortality,  the  typhoid  fever  mortality,  and  the 
percentage  which  the  latter  was  of  the  former,  for  the  twenty- 
six  years,  1870-1895,  are  shown  in  the  following  table  : 

TYPHOID  FEVER  MORTAUTY  IN  BURLINGTON,  VT. 

(1870-1895.) 


Year. 

Totol  MortaUty. 

Typhoid  Fever 
Mortality. 

Mortality  Percent^ 

age  from 

Typhoid  Fever. 

1870 

169 

2 

1.18 

1871 

146 

6 

4.10 

1872 

157 
228 

2 

1.27 

1878  

1874 

152 

.. 

1875 

144 

187tt 

148 

2 

1.:^ 

1877 

246 

4 

1.98 

1878 

183 

228 

1 
2 

0.54 

1879 

0.87 

1880 

219 

3 

1.37 

1881 

226 
254 

2 

8 

0.88 

1882 

8  15 

1883 

242 

1 

0.41 

1884 

238 

10 

4.20 

Itf8.> 

266 
262 

1 
4 

0.37 

188tt 

1.53 

1887 

286 

4 

1.05 

1888 

375 

9 

2.40 

1889 

248 

8 

3.14 

1890 

300 

4 

1.33 

1891 

272 

4 

1.47 

1892 

336 

6 

1.77 

1893 

306 

10 

3.26 

1894 

811 

2 

0.64 

1895 

311 

1 

0.32 
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JOURNAL  OF  THE 

Mortality  from  Typhoid  Fevbr  Per  10,000  Inhabitants  in  Census 

Years. 


Year. 

Population. 

Deaths 

from  Typhoid 

Fever. 

Deaths  from 
Typhoid  Fever  per 
10.000  Inhabitants 

1870 

1880 

1890 

♦14,887 
11,864 
14,590 

2 
8 
4 

1.8 
2.6 
2.7 

The  general  situation  when,  in  J892,  I  was  invited  to 
make  an  investigation  of  the  sanitary  condition  of  the  water 
supply  appears,  from  what  has  thus  far  been  brought  together, 
to  have  been  somewhat  as  follows  : 

First.  It  was  widely  held  by  physicians  and  understood 
by  the  people  that  diarrhoea  was  common  among  users  of  the 
water,  especially  those  who  had  not  become  habituated  to  it, 
visitors  to  Burlington,  if  they  drank  the  water,  frequently  suf- 
fering from  some  diarrhoeal  disturbance. 

/Second,  The  location  of  tlie  intake  of  the  water  works 
was  less  than  a  mile  from  the  outfall  of  the  main  sewer,  and 
only  a  few  rods  from  the  docks. 

Third.  Typhoid  fever,  the  ordinary  measure  of  the 
sanitary  condition  of  a  water  supply,  was  not  then,  and  had 
seldom  been,  excessively  prevalent  in  Burlington. 

Fourth.  Chemical  analyses  had  indicated  that  the  water 
supply  of  Burlington  was  at  least  the  equal  in  purity  of  many 
well-known  and  excellent  water  supplies. 

Fifth.  Chemical  analyses  had  failed  to  show  any  marked 
superiority  in  the  water  of  the  broad  lake  (the  middle  of  Lake 

^Unquestionably  incorrect,  estimated  at  8,750,  making  deaths perio,ooo  2.3  instead 
of  1.3. 
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Champlain)  to  that  at  the  intake  on  the  shore  of  Burlington 
Bay. 

Sixth.  Investigations  had  proved  that  it  would  be  diffi- 
cult, uncertain  and  costly  to  procure  a  gravity  supply  from 
the  mountains,  because  of  their  remoteness,  and  for  other 
reasons. 

It  is  only  fair  to  add  that  at  the  time  of  my  own  inv^ti- 
gations  and  of  making  my  report  I  was  less  familiar  with  some 
of  these  facts  than  I  am  now. 

Previous  to  1892  the  sewer  outfall  had  frequently  at- 
tracted the  consideration  of  physicians  and  other  citizens.  When 
the  water  in  the  lake  was  low  the  sewage  from  the  main  sewer 
was  not  discharged  into  the  lake  beneath  the  surface  or  even 
on  the  lake  front,  but  ran  in  an  open  stream  over  flats  laid 
bare  by  the  receding  waters  of  the  lake  and  emptied  into  a 
small  bay  or  basin  connecting  with  the  lake.  The  stench 
which  at  times  arose  from  this  torpid  stream,  from  the  flats 
and  the  bay,  were  highly  obnoxious  and  objectionable,  so  that 
a  demand  had  come,  especially  from  the  Board  of  Health  and 
its  eflicient  health  officer.  Dr.  F.  H.  Crandall,  for  an  improved 
outfall.  Mr.  F.  P.  Stearns,  C.  E.,  Engineer-in-Chief  of  the 
State  Board  of  Health  of  Massachusetts  was  finally  consulted, 
and  advised  an  extension  of  the  outfall  to  the  main  lake  front 
with  disposal  there  directly  into  the  lake,  and  at  a  depth  suffi- 
cient to  be  always  below  the  surface.  Incidentally  he  reconi- 
mended  the  extension  of  the  intake  of  the  water  works  to  a 
point  further  out  in  the  lake. 

I  had  already  been  making  (in  Boston)  occasional  bacte- 
rial analyses  of  the  city  water,  the  lake,  etc.,  for  the  water 
commissioners  of  Burlington,  when,  on  June  20tlK  1892, 1 
was  invited  by  them  to  visit  the  city  and  make  a  thorough  in- 
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vestigation  of  the  sanitary  condition  of  its  public  water  sup- 
ply, present  and  prospective.  I  did  as  I  was  desired  and  sub- 
sequently presented  a  Report,  of  which  the  following  is  the 
principal  portion : — 

Boston,  June  30,  1892. 
"  To  the  Board  of  Water  Commisaioners^  Burlington^  Vt.: 

Gentlemen  : — I  liave  the  honor  to  submit  to  you  a  report 
upon  my  investigations,  made  at  your  request,  concerning  the 
sanitary  condition  of  the  Burlington  water  supply  and  the 
probable  sanitary  effect  of  certain  proposed  changes  therein. 

"I  am  informed  that  many  of  the  physicians  regard  the 
water  supply  with  suspicion,  and  I  find  tliat  the  successive 
Health  Officers  in  their  official  reports  have  frequently  referred 
to  the  water  as  more  or  less  objectionable.  I  therefore  under- 
took, first,  to  discover  the  actual  effects  of  the  water  supply 
upon  the  health  of  the  city. 

"In  order  to  do  this  in  tlie  case  of  a  water  supply  sus- 
pected of  sewage  contamination  it  is  customary  to  take  as  a 
measure  the  prevalence  of  diarrhoeal  diseases,  and  especially 
typhoid  fever.  I  have  therefore  carefully  studied  the  vital 
statistics  of  Burlington  for  the  last  twelve  (12)  years,  compar- 
ing the  mortality  from  typhoid  fever  witli  the  total  mortality 
and  also  with  the  number  of  inhabitants. 

The  results  show  conchisively  that  the  mortality  from 
typhoid  fever  (and  the  same  is  true  for  diarrhcea  and  dysen- 
tery) has  not  been  large  in  Burlington  during  the  last  twelve 
years.  The  average  annual  mortality  from  typhoid  fever, 
from  1870  to  1891  in  Burlington  was  3.57  per  10,000  inhabi- 
tants." 

I  then  went  on  to  show  that  Burlington  compared  favor- 
ably in  this  respect  with  many  cities  having  water  supplies  of 
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undoubted  purity,  and  stated  tliat  in  respect  to  mortality  from 
typhoid  fever  it  had  a  better  record  than  "many  cities  having 
water  supplies  of  good  reputation.  This  weighty  fact  alone 
justifies  the  conclusion  that  there  is  no  positive  evidence  in 
the  sanitary  statistics  of  the  city  that  the  water  supply  is 
injurious  to  the  public  health.  I  may  add  by  way  of  confirm- 
ation that  during  the  last  three  years  I  have  made  repeat- 
edly bacteriological  analysis  of  the  Burlington  supply,  and 
that  I  have  found  no  satisfactory  evidence  of  the  presence  of 
sewage  in  the  drinking  water. 

"It  is  interesting  and  instructive  to  compare  the  history 
of  typhoid  fever  in  Burlington  during  the  last  six  (6)  years 
with  that  during  the  earlier  half  of  the  period  under  considei^ 
ation,  for  in  this  way  we  may  learn  whether  the  disease  is  or 
is  not  increasing.  If  we  do  this  we  obtain  the  following 
results : — 


TYPHOID  FEVER*  IN  BURLINGTON,  VT. 

Six-year 
Periods. 

Average  Annual 

Death  Rate  from 

Typhoid  Fever  per 

10,000  Inhabitants. 

Average  Annual 

Mortality  Percentage 

from  Typhoid 

Fever. 

1880-1885 
1886-1891 

8.89 
8.75 

1.73 
1.88 

These  figures  are  certainly  reassuring,  and  prove  con- 
clusively that  there  is  no  immediate  reason  for  excessive 
anxiety  or  alarm  for  the  sanitary  condition  of  the  water 
supply. 

"It  is,  however,  the  opinion  of  many  Burlington  physi- 
cians, based  upon  their  experience  that  the  water  supply  is 

*  Including  "enteric,"  '^slow,"  * 'continued,"  and  typho-maUrial"  fevers. 
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responsible  for  the  occurrence  from  time  to  time  of  diarrhoeal 
disturbances  which,  while  they  very  rarely  result  in  death, 
serve  to  annoy  and  alarm  the  citizens.  In  the  present  state  of 
our  knowledge  it  is  at  present  impossible  to  prove  or  disprove 
this  theory.  The  fact  appears  to  be  that  such  disturbances 
are  common,  and  it  is  well  known  that  the  main  sewer  of  the 
city  empties  into  Lake  Champlain,  the  source  of  the  water 
supply,  less  than  a  mile  from  the  intake.  ^Whether  there  is 
anything  more  than  coincidence  in  these  facts  it  is  impossible 
to  say.  In  the  present  state  of  sanitary  science,  however, 
there  can  be  no  doubt  whatever  that  the  location  of  the  intake 
of  the  water-works,  as  near  as  it  now  is  to  the  main  sewer  of 
the  city,  is  highly  objectionable  if  not  positively  dangerous. 
I  can  only  regard  it  as  a  constant  menace  to  the  sanitary  wel- 
fare of  the  city.  It  must  be  admitted  as  entirely  possible 
that  unpurified  sewage  driven  by  winds  or  carried  by  currents 
may  be  in  the  future,  if  it  has  not  been  in  the  past,  con- 
veyed more  or  less  directly  from  the  sewer  outfall  to  the 
water  intake. 

I  have,  therefore,  at  your  request,  considered  the  prob- 
able sanitary  advantages  of  a  removal  of  the  intake  of  the 
water  works  to  a  point  in  the  "broad  lake"  some  three  miles 
from  its  present  position,  and  also  those  of  a  complete  change 
from  the  lake  to  a  mountain  supply. 

"In  regard  to  the  former — the  broad  lake  supply — I  am 
of  the  opinion  that  it  would  be  of  very  great  advantage  from 
a  sanitary  standpoint,  inasmuch  as  it  would  so  far  remove  the 
intake  from  the  sewer  outfall  as  to  make  it  unlikely  that  raw 
sewage  would  ever  pass  from  the  latter  to  the  former;  while 
at  the  same  time  it  would  give  more  time  for  the  purification 
en  route  of  any  sewage  which  might  accidently  so  pass. 
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Unless  tho  city  should  become  very  much  larger  than  it  now 
is,  the  passage  of  sewage  from  the  sewer  outfall  to  an  intake 
located,  for  example,  on  Apple-tree  Keef ,  through  the  present 
sewer  basin  and  the  quiet  waters  of  the  bay,  can  only  be 
regarded  as  a  remote  possibility. 

"I  may  remark  in  passing  that,  in  my  judgment,  one 
reason  for  the  comparative  immunity  from  epidemics  of 
typhoid  fever  hitherto  enjoyed  by  this  city  is  that  the  sewage 
is  held  in  a  small  bay  for  a  longer  or  shorter  time,  according 
to  circumstances,  where  it  can  to  some  extent  become  freed 
from  the  germs  of  disease. 

"If  Burlington  could  draw  its  water  supply  by  gravity 
from  mountain  streams  or  storage  reservoirs  and  secure  abun- 
dant water  from  an  unpolluted  watershed  the  danger  of  infec- 
tion by  the  water  supply  would  be  done  away.  So  far  as  I 
can  judge,  however,  there  are  no  streams  of  sufficient  size  and 
purity  directly  available.  Storage  would  be  an  unavoidable 
necessity.  But  storage,  while  of  great  sanitary  advantage  so 
far  as  the  germs  of  specific  diseases  are  concerned,  is  apt  to 
lead  to  disagreeable  consequences  in  other  directions.  The 
water  drawn  from  storage  reservoirs  is  often  more  or  less 
colored  by  peat,  stumps,  leaves,  etc.,  and  it  not  infrequently 
suffers  fermentation,  with  the  development  of  organisms, 
acquiring  thereby  disagreeable  and  sometimes  nauseous  tastes 
and  odors.  If  these  compel  the  citizens  to  abandon  its  use 
and  lead  them  to  resort  to  polluted  wells  or  other  objection- 
able sources  of  supply,  the  sanitary  consequences  may  be 
unfortunate.  It  will  be  seen,  therefore,  that  while  a  moun- 
tain supply  is  in  many  respects  highly  desirable  it  is  neverthe- 
less true  that  its  adoption  in  this  case  would  be  attended  with 
the  possibility  of  some  undesirable  consequences.     It  must  be 
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remembered  that  every  new  water  supply  depending  upon  the 
storage  of  surface  water  is  an  experiment.  It  cannot  be  under- 
taken without  some  risk  of  undesirable  results. 

"In  fine,  I  am  of  the  opinion  that  there  is  no  positive 
evidence  of  any  injurious  characteristics  in  the  present  sup- 
ply. But  I  believe,  nevertheless,  that  in  view  of  the  com- 
mon occurence  of  diarrhoeal  disturbances  reported  by  physi- 
cians, and  on  account  of  the  menace  to  the  public  health 
involved  in  the  present  arrangement,  some  other  source  of 
supply  should  be  found.  I  think  that  it  would  be  of  very 
great  sanitary  advantage  to  remove  the  intake  as  far  as  possi- 
ble out  into  the  broad  lake.  A  mountain  supply  in  storage 
reservoirs  would  afford  complete  relief  from  sewage  contam- 
ination, but  might  involve  serious  troubles  with  microscopical 
organisms,  tastes  and  odors. 

"Respectfully  submitted, 

William  T.  Sedgwick," 

This  report  was  generally  accepted  as  establishing  the 
fact,  that  while  there  was  no  occasion  for  immediate  alarm  or 
excessive  anxiety,  it  was  imperative  that  steps  should  be  taken, 
as  soon  as  practicable,  to  improve  the  situation.  The  epi- 
demic of  1882,  1884  and  1889  were  not  forgotten,  and  the 
figures  submitted  by  me  showed  a  perceptible,  though  slight, 
increase  of  typhoid  fever  and  diarrhoeal  disturbance  during 
the  more  recent  six-year  period.  Accordingly,  after  still 
further  deliberation,  it  was  decided  to  extend  the  intake-pipe 
some  three  miles  into  the  lake  to  a  point  known  as  Apple-tree 
Reef,  which  had  been  found  by  repeated  bacterial  analyses  to 
be  a  favorable  one  for  the  purpose.  This  extension,  as  has 
been  fully  described  in  the  preceding  paper  by  Mr.  Crandall, 
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was  made  in  the  summer  of  1894.  Its  completion  was  un- 
doubtedly hastened  by  the  improved  sewerage  plan  recom- 
mended by  Mr.  Steams  in  1892,  and  about  to  be  carried  out 
by  the  Sewer  Commissioners,  by  virtue  of  which  the  main 
sewer  outfall  would  be  pushed  outward  to  tlie  lake  front,  the 
sewage  discharged  at  all  seasons  beneath  the  surface  of  the 
lake.  As  soon  as  this  improvement  became  assured,  Mr. 
Crandall  and  the  Water  Commissioners,  as  well  as  the  Board 
of  Health,  redoubled  their  activity  in  urging  that  the  intake  of 
the  water  supply  should  be  removed  further  out  into  the  lake, 
and  all  the  more  because  the  little  bay  in  which  at  certain  sea- 
sons the  sewage  fennented  and  doubtless  worked  itself  to  some 
extent  free  from  disease  germs,  was  now  to  be  obliterated,  so 
that  fresh  sewage  might  at  times  readily  iind  access  to  the  cur- 
rents, if  any,  along  the  lake  front,  and  at  a  point  less  than  a 
mile  from  the  intake  of  the  water  works. 

I  have  lately  had  made  by  an  assistant,  Mr.  S.  C.  Pres- 
cott,  in  the  laboratory  of  the  Vermont  Agricultural  Experi- 
ment Station — kindly  placed  at  our  disposal  by  Prof.  Jones, 
to  whom  our  hearty  thanks  are  due — a  series  of  careful  bacte- 
rial analyses  of  water  taken  from  various  points  on  the  high 
service  and  the  low ;  at  the  pumping  station  ;  from  the  pump 
well ;  and  from  the  lake  just  outside — a  point  which  corre- 
sponds to  the  old  intake  ;  from  the  lake  front  near  the  sewer 
outfall ;  and  from  the  new  intake  on  Apple-tree  Reef.  These 
show  conclusively,  both  by  comparison  with  analyses  made 
before  the  extension  of  the  intake  and  by  comparison  one  with 
another,  that  the  removal  of  the  intake  to  a  distant  point  in 
the  lake  has  caused  a  marked  bacterial  improvement  in  the 
purity  of  the  city  water. 
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[Tliese  facts  were  at  this  point  demonstrated  to  the  audi- 
ence by  means  of  the  stereopticon :  actual  plate  "cultures"  of 
equal  amounts  of  water  from  different  parts  of  the  service,  from 
the  lake,  the  sewer  outlet,  the  intake  pump  well,  etc.,  grown 
upon  gelatin  or  agar  and  lixed  by  formaldehyde,  being  placed 
in  the  lantern  and  thrown  upon  the  screen.  In  this  way  a 
unique  and  striking  demonstration  was  afforded  of — for  exam- 
ple —the  progressive  and  remarkable  disappearance  of  bacte- 
ria from  the  sewer  outlet,  where  they  were  abundant,  to  the 
old  intake  where  they  were  r(3latively  few,  yet  far  more  nu- 
merous than  at  the  new  intake  or  at  any  point  in  the  service 
pipes.l 

Chemical  analyses,  as  far  as  they  go,  confirm  the  bacterial 
results,  as  may  be  seen  from  the  following : — 

Burlington,  Vermont,  September  4, 1895. 
SANITARY    WATER    ANALYSIS. 

(Parts  in  100,000.) 
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But  there  is  another  kind  of  evidence  which  witnesses 
still  more  eloquently  to  the  improvement  of  the  water  supply, 
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and  this  is  tlie  testimony  of  the  physicians  of  Burlington.  As 
far  as  I  have  been  able  to  communicate  with  thera— and  I 
have  interviewed  a  number  of  the  most  prominent  and  repre- 
sentative— there  is  a  surprising  and  remarkable  unanimity  of 
opinion  among  them  to  the  effect  that  the  peculiar  diarrhoaal 
disturbances  which  had  for  so  long  prevailed  in  Burlington 
have,  since  the  extension  of  the  intake  pipe,  wholly  ceased ; 
and  the  physicians  are  enthusiastic  in  their  recognition  of  the 
salutary  change,  which  they  attribute  entirely  to  the  improved 
water  supply. 

In  view  of  all  the  evidence  at  hand — statistical,  bacterio- 
logical, chemical  and  medical — I  think  we  may  safely  con- 
clude that  the  sanitary  condition  of  the  water  supply  of  Bur- 
lington is  now  most  excellent.  If,  however,  in  the  future  Bur- 
lington grows  extensively  and  becomes  a  much  larger  city  it 
will  probably  become  necessary  here,  as  in  most  large  cities, 
to  face  once  more  the  question  of  a  pure  water  supply. 
Special  pains  must  also  be  taken  to  see  to  it  that  the  intake 
pipe  is  kept  intact  and  free  f j*om  leakage.  The  unfortunate 
experiences  of  Toronto  and  of  Buffalo  with  broken  intake 
pipes  afford  ample  warnings  in  this  direction. 

This  is  the  first  case  within  my  own  experience,  now 
somewhat  extensive,  in  which  epidemic  diarrhoea  in  a  mild 
form  has  prevailed  in  a  community  for  many  years  having  its 
eetiology  in  the  consumption  of  impure  water,  as  has  been 
proved  by  its  apparent  total  disappearance  on  a  change  in  the 
source  of  supply.  The  importance  of  the  case  in  the  history 
of  water-borne  diseases  is  manifest.  It  was  complicated  by  the 
fact  that  typhoid  fever,  which  is  usually  taken  ss  a  measure  of 
the  sanitary  condition  of  a  community,  was  here  ordinarily  by 
no  means  excessive,  while  its  occasional  prevalence  might  easily 
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have  been  due  to  some  other  cause  than  polluted  water.  The 
fact  would  seem  to  be,  however,  that  it  was  in  both  really  due 
to  impure  water,  inasmuch  as  since  the  extension  of  the  intake 
pipe  in  1894  typhoid  fever  has  practically  disappeared.  It 
would  seem  fair  to  conclude,  from  the  moderate  occurrence  of 
typhoid  fever,  while  diarrhoea  abounded,  that  germs  of  the 
latter  disease,  more  hardy  than  those  of  the  former,  were  fre- 
quently able  to  survive  a  journey  from  the  sewer  outfall  to 
the  water  intake  while  those  of  typhoid  fever,  if  present  at  all, 
usually  perished.  In  future  sanitarians  will  not  be  able  by  the 
test  of  typhoid  fever  alone  to  show  that  a  water  supply  is  entirely 
above  suspicion.  A  mild  form  of  diarrhoea  caused  by  polluted 
water  may  apparently  prevail  even  in  the  absence  of  any  con- 
stant and  considerable  excess  of  typhoid  fever. 

RULES  AND  REGULATIONS 

OF  THE 

BURLINGTON  CITY  WATER  WORKS. 


Adopted  by  Reaoluiiony  Approved  May  8,  1895, 

1.  Applications  for  water  must  be  made  at  the  Super- 
intendent's office,  and  must  be  signed  by  the  owner  of  the 
premises  to  be  supplied  or  his  or  her  duly  authorized  agent, 
and  must  state  the  use  for  which  the  service  is  desired. 

2.  All  premises  are  entitled  to  a  service  pipe  ^  inch  in 
diameter  to  the  line  of  streets,  at  the  expense  of  the  city,  and 
larger  services  will  be  furnished  for  lire  purposes  or  wnere  a 
meter  is  to  be  used,  on  property  holders  paying  the  increased 
cost.  Any  service  hereafter  put  in  larger  than  one  inch  in 
diameter,  used  for  any  other  than  fire  purposes,  shall,  if  more 
than  25  feet  in  length,  be  metered  within  that  distance  of  the 
-street. 

3.  When  two  or  more  take  water  through  one  service 
pipe,  the  ordinance  in  regard  to  cutting  off  the  supply  shall  be 
applicable  to  all,  although  one  or  more  shall  be  innocent  of  any 
cause  of  offence. 
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4.  Outside  faucets  or  yard  hydrants  for  the  supply  of 
families,  not  allowed,  unless  kept  in  perfect  repair. 

5.  No  person  shall  be  entitled  to  damages,  nor  to  have 
any  portion  of  a  payment  refunded,  for  any  stoppage  of  sup- 
ply occasioned  by  accident  to  any  portion  of  tne  work,  for 
stoppage  for  addition  or  repairs,  or  for  non  use  occasioned  by 
absence. 

6.  All  persons  taking  water  must  keep  the  fixtures  and 
service  pipe  within  their  own  premises  in  good  repair  and 
fully  protected  from  frost,  and  must  prevent  all  unnecessary 
waste  of  water,  unless  supplied  through  a  meter. 

7.  No  charge  will  be  made  for  water  from  private 
hydrants  or  pipes  that  may  be  erected  and  used  for  fire  pur- 
poses only,  but  any  other  use  of  such  hydrants  or  pipes  is 
prohibited  except  the  service  be  meterea  as  required  by  sec- 
tions 2  and  11  of  these  rules. 

8.  On  every  service  there  shall  be  a  cut-off,  back  of  all 
fixtures. 

0.  Meters  with  1-2  inch  delivery  will  be  furnished  any 
property  holder  under  the  following  conditions :  The  place  of 
setting  the  meter  shall  be  satisfactory  to  the  Superintendent; 
the  cost  of  such  setting  and  any  damage  to  the  meter  by  frost, 
hot  water  or  improper  usage,  shall  be  paid  for  by  the  property 
holder. 

10.  Meters  larger  than  1-2  inch  delivery  will  be  fur- 
nished under  similar  conditions,  on  property  holders  paying 
extra  cost  of  tlie  larger  meter. 

11.  Persons  using  meters  must  connect  all  the  fixtures 
supplied  with  water  on  their  premises  with  such  meters,  so 
that  all  water  used  will  be  measured,  and  all  water  passing 
through  meters  must  be  paid  for,  whether  used  or  wasted. 

12.  Water  used  through  two  or  more  meters  upon  the 
same  premises,  for  the  same  business,  or  to  supply  the  same 
pipes  used  for  a  common  supply,  shall  be  rated  as  passing 
through  one  meter ;  if  used  through  separate  pipes  for  differ- 
ent kinds  of  business,  each  meter  shall  be  rated  separately. 
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13.  Premises  of  different  individuals  shall  not  be  sup- 
plied through  one  meter. 

14.  If  from  any  cause  a  meter  fails  to  regi^er  the 
amount  of  water  passing  through  it,  the  consumer  will  be 
charged  at  the  average  daily  rate  as  shown  by  the  meter  when 
in  order. 

15.  The  City  reserves  the  right  to  put  in  a  meter  at  its 
own  expense,  and  charge  for  measured  water  instead  of  sched- 
ule rates. 

16.  Meter  rates  are  payable  quarterly,  and  in  no  case 
where  a  meter  is  used  shall  the  quarterly  charge  for  water  be 
less  than  $2.00,  provided  the  annual  charge  for  water  shall 
not  exceed  $8.00  except  when  four  thousand  cubic  feet  have 
been  used. 

17.  The  use  of  hose  for  any  purpose  more  than  two 
hours  a  day,  the  use  of  nozzles  larger  than  1-4  inch  in  diam- 
eter, the  use  of  fountains  and  lawn  sprinklers  after  dark,  and 
the  use  of  fixtures  with  a  constant  flow  are  forbidden,  unless 
the  premises  where  such  fixtures  are  used  are  supplied  through 
meters. 

Attention  is  called  to  the  penal  clauses  in  sections  7,  8,  9, 
10,  11,  13,  14  and  15  of  the  amended  Ordinance  entitled 
Water  l^epartment.     Approved  December  7,  1892. 

YEARLY  WATER  RATES. 

For  one  family,  1  faucet 16  00 

Each  additional  faucet     1  00 

Two  families  using  1  faucet,  each 6  00 

Three  or  more  families  using  1  faucet,  each 6  00 

One  water  closet 4  00 

Each  additional  water  closet 2  00 

Urinals,  each 4  00 

One  bath-tub 4  00 

Each  additional  bath-tub 2  00 

Groceries  and  dry  goods  stores,  each 6  00 

Olficesin  detached  building,  1  faucet,  each 6  00 

OflBces  in  a  block,  1  faucet,  each 4  00 

Two  or  more  oflSces  using  one  water  closet  or  urinal 

each 3  00 
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Churches  and  schools,  1  faucet,  each 96  00 

Barber  shop,  1  chair 6  00 

Each  additional  chair 1  00 

Blacksmith  shop 5  00 

Steam  boiler,  meter  rate 

Steam  or  hot  water  heater 2  00 

Private  horses,  each 3  00 

Truck  horses,  each 2  00 

Livery  and  boarding  horses,  each 3  00 

Hose  for  garden,  etc.,  not  to  exceed  i  inch  nozzle,  2   . 

hours  each  day 4  00 

Lawn  sprinkler 8  00 

Go ws,  each,  payable  December  collection 1  50 

Brick  laying  per  M 05 

Stone  laying  per  perch li 

Plastering  per  100  yards 25 


MONTHLY  METER  RATES. 

For  the  first  4,000  cubic  feet 20  c.  per  100  cub.  ft. 

From  4,000  c  f.  to  6,000  c.  f.,  for  ea.  add.  100c.  f...l5  c. 
♦*     6,000  c.  f.  to  10,000        *•  **         **        ..12  c.        "         '* 

**   10,000 c.  f.  to 20,000        **  ♦*         **        ..lie. 

Above  20.000  cubic  feet,        *'  **         *•        ..10  c. 


ABSTRACT  OF   AN    ORDINANCE    RELATING  TO  A 
PAID  FIRE  DEPARTMENT. 

Adopted  March  Slaty  and  Approved  March  22d,  1895, 

Sec.  17.  The  Chief  Engineer,  subject  to  the  direction  of  the  Com- 
mittee on  Fire  Department,  shall  have  the  supervision,  care  and  control, 
in  case  of  fire,  of  all  hydrants  *  *  *  and  he  shall  immediately  report 
after  the  use  of  any  hydrants,  to  the  Superintendent  of  the  Water 
Department. 
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1895. 

SUMMARY  OF  STATISTICS 

SUGGESTED    BY   THE 

New    England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  1867-8. 

Owned  by  city. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 


-  44  weeks. 


1.     Builders  of  pumping  machinery,  H.  R.  Worthington. 

(a  Anthracite. 
b  Grate. 
d  Pittston. 
le  $4.65  and  $4.78. 

g  Mill  shavings,  $38.50  per  week,  8  weeks. 

6.  Total  pumpage  for  the  year,  324,158,575  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 
Cost  of  pumping  figured  on  pumping  station  expenses, 
$9,014.94. 
11.     Per  million  gallons  raised  against  dynamic  head  into 
reservoir,  $27.50. 
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12.  Per  million   gallons  raised   one   foot   high   (dynamic), 

$0,087. 
Cost  of  pumping  figured  on  total  maintenance,  $45,878.4:3. 

13.  Per  million   gallons  raised  against  dynamic  head  into 

reservoir,  $141.53. 

14.  Per   million   gallons   raised   one   foot   high   (dynamic), 

$0,447. 


FINANCIAL. 


MAINTENANCE. 


Division  I. 


RBCBIPT9. 

Prom  Consumers : 

Water  rates,  domestic $M*  i^  <  77 

Water  rates,  manufacturing^    5,431  62 


A. 
B. 


Net  receipts  for  water. . 
Miscellaneous 


-139.593  39 
-    3. 161  57 


C. 
D. 


H.         Total $42,754  96 

Prom  Public  Punds : 

P.*    Hydrants $  6,14000 

Street  watering^..    1,509  00 


H. 
I.* 
J* 

K. 


Public  buildings. 
Water's    troughs 


270  00 
500  00 


-I  8,419  00 

Gross    receipts    from    all 

sources 151.^73  96 


BXPBNDITU&BS. 

AA.    Management  and  repairs.  .$34,503  43 
BB.    Interest  on  bonds iii375  00 

CC.    Total  maintenance $45,878  43 

DD.    Balance  to  the  City  Treas- 
urer     5t295  53 


KE.     Total $51,173  96 


*Por  two  years. 


Division  11. 


From  fixed  rates, 


From  meter  rates. 


L. 
M. 


Domestic $19,787  25 

Manufacturing       100  00 


N $19,887  25 

().     Domestic $22,795  52 

P.     Manufacturing   5,331  62^ 


Q $28,125  14 


Total $48,012  39 
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CONSTRUCTION. 


RBCBIPTS. 

T.    Appropriations $4%^  78 


DISBUK8BACBNT8. 

PP.    Bztension  of  mains $3.75678 

GG.    Bztension  oi  senrices z,  100  00 


V.    Total $4.85678       KK.    Total $4,85678 

W.     Cost  of  works  to  date $454,949  66 

X.     Bonded  debt  at  date 248,000  00 

Y.     Value  of  sinking  fond  at  this  date 144,235  94 

Z.     Rate  of  interest,  four  per  cent. 

Toward  paying  the  entire  bonded  debt  of  the  city..  1547,000  00 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  16,700. 

2.  "  ''  •*         on  lines  of  pipe,  16,300. 

3.  "  "  ''         supplied,  16,100. 

4.  Total  number  of  gallons  consumed  for  year,  324,158,575. 

5.  Passed  through  domestic  meters,  87,170,932,  or  26.89  per 

cent. 

6.  Passed  through  manufacturing  meters,  32,469,615  gallons* 

or  10  per  cent. 

7.  Average  daily  consumption,  888,083  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  53. 

9.  Gallons  per  day  to  each  consumer,  55. 
10.     Gallons  per  day  to  each  tap,  299. 
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DISTRIBUTION. 


9. 

10. 

11. 

13. 
13. 

14. 
15. 


MAIN. 


Kind  of  pipe,  cement  lined, 
cast-iron,  wrou^^ht  iron. 

Size,  from  four  to  24  inches. 

Extended, 7,488  feet. 

Discontinued,  8,515  feet. 

Total  now  in  use,  85.65  miles. 

Cost  of  repairs  per  mile,  ^. 

Leakt)  per  mile,  1.4. 

Small  distribution  pipe  less 
than  four-inch,  total  length, 
14,719  teet. 

Hydrants  added,  8. 

Number  now  in  use,  195. 

Stop-«:ates  added,  88. 

Number  now  in  use,  486. 

Small  stop-gates  less  than  four- 
inch,  total  60. 

Number  of  blow-off  gates,  10. 

Range  of  pressure  on  mains 
at  center,  for  day  and  night, 
70  to  85  pounds. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 

24. 
25. 
26. 


27. 

28. 


SEBVIOBS. 


GaWanized  iron,  lead. 
From  one-half  to  six  inches. 
8,789  feet. 
56  feet. 

16  miles,  or  84,549  feet. 
Service  tape  added,  184. 
Number  now  in  use,  2,969. 
Average    length   of  service, 

27.9  feet. 
Average  cost  of  service,  |9. 
Meters  added,  179. 
Number  now  in  use,  1,261. 

a.  domestic,      -      1,186. 

b.  manufacturing,      75. 
Mo*^ors  and  elevators  added,  8. 
Number  now  in  U8«,  89. 


STORAGE. 

Earthwork  reservoirs, low  service,  capacity  7,000,000 gallons. 
Iron  tank,  high  service,  capacity  169,617  gallons. 
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EIGHTH   ANNUAL   REPORT 


OF  THE 


Water  G)mmissioncrs^ 


To  the  Hanarahle  Board  of  Aldermen^  City  of  Burlington  : 

Gbntlbmbn  : — In  compliance  with  the  city  ordinance  the 
Water  Commissioners  respectfully  submit  the  following,  their 
report  for  the  year  ending  December  31st.,  1896. 

This  year,  for  the  first  time  since  1885,  during  which  per- 
iod the  excess  of  the  receipts  of  this  department  over  expendi- 
tures to  the  amount  of  over  $58,000  have  been  turned  into  the 
City  Treasury  and  used  for  other  than  water  works  purposes, 
appropriations  have  been  made  for  current  expenses  in  excess 
of  the  receipts  of  the  department. 

Whether  or  no  the  cost  of  replacing  cement  pipe  is  prop- 
erly chargeable  to  current  expense,  as  has  been  the  custom,  is 
a  matter  on  which  there  is  room  for  difference  of  opinion. 
There  has,  during  the  past  decade,  been  charged  up  to  current 
expenses  of  the  water  department  over  $70,000,  which  might 
in  our  opinion  with  greater  propriety  have  been  charged  to 
construction. 

The  receipts  of  the  department  for  the  year  amount  to 
$47,205.01  (the  largest  per  million  gallons  pumped,  in  the 
history  of  the  department)  which,  when  allowance  is  made  for 
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the  large  amount  of  unpaid  bills  of  1894,  collected  in  1895, 
shows  fully  the  usual  increase  over  the  receipts  of  the  year 
preceding.  For  details  of  work  and  expenditures  see  the  re- 
port of  the  Superintendent  hereunto  appended. 

The  wisdom  of  the  unusual  expenditure  in  replacing  ce- 
ment pipe  during  the  past  season  is,  we  think,  amply  demon- 
strated in  the  decrease  in  number  of  bursts  on  cement  pipe. 

It  having  been  deemed  by  your  Honorable  Board  inex- 
pedient at  the  present  time  to  appropriate  sufficient  funds  for 
the  purchase  of  a  suitable  fire  pump  for  the  high  service,  a 
Worthington  Duplex  steam  pump  7^  x  7  x  10  has  been  procur- 
ed, which,  in  connection  with  a  portable  boiler  used  for  other 
purposes,  enables  the  department  in  case  of  an  emergency  to* 
considerably  augment  the  high  service  supply. 

The  constant  decrease  in  consumption  during  the  past 
four  years  shown  by  the  pumping  record  at  the  low  service 
station,  accompanied  as  it  is  by  an  increase  of  receipts  per  mil- 
lion gallons  pumped,  each  year,  is  a  gratifying  result  of  the 
increase  in  number  of  services,  all  leaks  and  losses  through 
which  are  at  the  expense  of  the  water  taker. 

That  this  decrease  should  take  place  in  spite  of  the  con- 
stant extension  of  our  city  sewers,  the  steady  growth  in  popu- 
lation of  the  city  and  more  rapid  increase  in  the  number  of 
water  fixtures  and  opportunities  for  the  waste  of  water,  is 
conclusive  evidence  of  the  extravagant  waste  or  unremunera- 
tive  use  which  has  in  past  years  been  taking  place.  This  con- 
dition of  affairs  is  also  an  emphatic  demonstration  of  the  fact 
that  the  best,  and  in  fact  the  only  method  of  interesting  the 
general  public  in  the  restriction  of  waste,  is  the  making  of  the 
subject  one  of  individual  pecuniary  interest. 
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We  feel  that  time  expended  in  enabling  our  tax  payers  to 
form  a  correct  idea  of  the  value  and  reliability  of  the  water 
meter  as  a  recorder  and  keeper  of  accounts,  could  not  be  bet- 
ter expended,  and  we  sincerely  hope  that  any  tax  payer,  doubt- 
ing the  record  of  his  meter,  will  accept  the  invitation  of  the 
Superintendent  to  see  the  meter  tested  and  look  carefully  and 
thoroughly  into  the  matter. 

We  had  hoped  to  be  able  at  this  time  to  chronicle  the 
results  of  "the  first  steps  towards  securing  our  needs  at  the 
pumping  station,"  which  in  our  report  of  two  years  ago  it  was 
stated  "had  been  taken,"  and  in  our  report  of  last  year  "were 
still  in  progress,"  and  much  regret  that  it  again  becomes  our 
duty  to  impress  upon  your  Honorable  Board  the  urgent  neces- 
sity of  securing  without  unnecessary  delay,  a  title  to  the 
premises  we  now  occupy  as  a  pumping  station. 

When  the  purchase  of  the  pumping  station  premises  is 
Maccomplished,  there  would  seem  to  be  no  longer  any  good 
reason  for  delaying  negotiation  for  the  purchase  of  machinery 
more  adequate  to  our  needs,  and  capable  of  operation  with 
greater  economy,  than  it  was  possible  to  realize  at  the  time  of 
the  installation  of  our  present  plant. 

Before  the  installation  of  new  pumping  machinery,  pro- 
vision should  be  made  for  the  economical  conveyance  of  its 
discharge  to  the  reservoirs  ;  facilities  should  also  be  aflforded 
for  obtaining,  throughout  the  distribution  system,  the  advan- 
tages to  be  derived  from  the  increased  pumping  capacity. 

The  annual  receipts  of  the  water  department  are  at  pres- 
ent, and  will  be  in  the  future,  if  the  policy  of  selling  water  is 
continued,  suflScient  to  pay  the  interest  on  the  bonded  debt 
..and  other  indebtedness  of  the  city   incurred  for  that  depart- 
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ment,  when  increased  by  a  sum  sufficient  to  purchase  the 
pumping  station  premises,  properly  improve  and  place  a  suit- 
able building  and  pumping  engine  on  the  same,  and  put  down 
the  piping  immediately  necessary,  beside  paying  all  other  cur- 
rent expenses  of  the  department,  turning  over  to  the  treasurer 
for  a  sinking  fund,  the  sum  required  by  the  City  Charter,  and 
making  some  very  desirable  changes  and  reduction  of  rates, 
relative  to  which  we  hope  to  communicate  with  your  Honor- 
able Board  at  an  early  date. 

All  of  which  is  respectfully  submitted 


A  ^A^T""'       I  Water 

JontTFLVKN, )  Commissioners. 
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THIRTIETH    ANNUAL    REPORT 

OF  THE 

Superintendent  of  Water  Works. 


To  the  Honorable  the  Board  of  Water  Commienoners  of  the 
City  of  Burlington^  Vt : 

Oentlembn  : — The  following  is  a  statement  of  the  receipts 
and  disbursements  of  the  Burlington  City  Water  Works  for  the 
year  ending  December  31st,  1896. 

ACCOUNT  WITH  THE  CITY  TREASURER. 

FUNDS  AVAILABLE  FOR   THE   USB  OF  THE  WATER  DEPARTMENT. 

Balance  from  1896 $  1  36 

Sale  of  pipe,  meters,  etc 2,137  79 

Appropriations 42,300  00 

Less  balance  from  1895  returned  to  City 

Treasury 1  36 

$44,437  79 

Receipts  from  City  Treasurer 44,436  59 

Unexpended  balance $120 

DISBURSEMENTS. 

Construction : 

Oast  iron  pipe,  packing  and  lead $  245  00 

Labor  on  mains 915  33 

Labor  on  services 675  65 

Gates  and  boxes 144  84 

Material  for  services 221  94 

Hydrants 325  67 

$^,428  43 
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Current : 

Pay  rolls,  current  work $8,936  02 

Pay  rolls,  work  for  individuals 778  01 

Other  departments 1,328  66 

Material  for  individuals 1,140  81 

Plumbers' bills 1,12]  47 

Superintendent's  salary 1,000  00 

Keeping  three  horses,  shoeing,   repairs, 

etc 682  97 

Freight  and  cartage 480  00 

Office  assistant 400  00 

Material  for  management  and  repairs...  380  23 
Investigation  relative  to  sequestation  of 

pump  station 364  52 

Gate  and  cut-off  boxes 343  06 

Repair  of  hydrants 833  70 

Water  Commissioners'  salary 300  01 

Hydrants    245  00 

Bills  for  labor 272  34 

Bepair  of  tools 263  85 

Officeexpenses 189  46 

Repair  and  cleaning  High  Service  Tank.  184  88 

Printing,  advertising  and  postage 164  10 

Reservoir  repairs  and  care  of  grounds 152  62 

Hardware 119  63 

Sanitary  examination  of  water  and  test- 
ing of  conduit 115  00 

Typewriter 100  00 

Telephone  rent 84  00 

Damages    on    account    of    cement  pipe 

bursts 28  37 
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Replacing  cement  with  cast  iron  pipe : 

Pipe 16,096  41 

Labor 6,249  46 

Gates 769  64 

Packing  and  lead 322  71 

$12,428  22 

$26,921  81 

Pumping : 

Fuel $  6,739  32 

Payrolls 2,267  88 

Repairs  to  machinery 266  82 

Supplies - 164  64 

Repairs  to  motor 244  68 

Repairs  to  bailding  and  grounds 81  91 

Fuel  and  light  at  Motor  House 41  31 

Incidentals 7  06 

Piping  at  Motor  House 143  70 

Portable  boiler  and  pump 446  22 

Scales  and  hoist 102  60 

Filling  High  Tank 82  86 

$10,678  3a 

Meters : 

Meters $  3,496  91 

Payrolls 920  00 

Repairsand  freight 91  06 

$4,607  97 

RECAPITULATION. 

BBOBIPTS. 

Received  of  City  Treasurer $44,436  6^ 
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EXPENDITURES. 

Construction I  2,428  43 

Current 26,921  81 

Pumping 10,578  38 

Meters 4,507  97 


•  144,436  59 


WATER  TAX  COLLECTIONS. 

RECEIPTS. 

Schedule  rates $15,734  60 

Meter  rates 31,470  41 


$47,205  01 


DISBURSEMENTS. 

Paid  L.  C.  Grant,  City  Treasurer $47,205  01 

We,  the  undersigned,  have  examined  the  books  and  vouchers 
for  the  year  1896  of  F.  H.  Crandall,  Superintendent  of  the  City 
Water  Works,  and  find  them  correct. 


GEO.  W.  BECKWITII, 
JOHN  C.  FARRAU, 
F.  W.  WRIGHT. 


\ 


Auditors. 


Statement  of  assessments  and  expenditures  for  year  ending 
December  Slst,  1896. 


ASSESSMENTS. 

EXPENDITURES. 

PAID. 

Int.  on  $248,000 
Bonds  (<A  4%  $9,920  00 

Meter  rates... |3G 

'X 

Int.  on  $12,000 

Schedule  rates  i^ 

Notes 48000 

$45,332  79 

Int.  on  $5,000 

Material   and 

Notes  (m  ^%       250  00 

labor 

1,89608 

Manageme  u  t 

UNPAID. 

and  rehire    12,579  77 
Labor     and 

Meter  rates... $ 

58  io 

Material  for 

SdiedtUe  rates 

126  91 

individuals.    1,913  Si 

$    185  01 

Replacing  ce- 
ment pipe..  12.428  22 

Material    and 

Ubor 

30  49 

Pumping 10,578  38 

Meter 4.507  97 

I47.434  37 

$42,008  16 

AppropriaUon 
from      tax 

Total   main- 
tenance                    52.658  16 

Jevy 

15,223  79 

$52,658  16 

' $52,658  16 
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WATER  PUMPED. 


GsllonB. 


1894. 
a«11on9. 


1805. 
Gallons. 


1896. 
Gallons. 


January 80.881,900 

February 26,833.000 

March 27.705,625 

April 27,479,700 

May 26.288.550 

June 85,525,900 

July 82,414,225 

August 24,274,475 

September 30,066.800 

October 26,526.675 

November 20,761,400 

December 29,885,600 


Total....  887,498,850 

Decrease 

Daily  average .-       924,639 


23,958,675 
21,958,825 
28,776,750 
25,981,800 
27.271,475 
38,628,700 
32,300.600 
82.496,775 
32,499,925 
28,866,050 
24,088,050 
29,697,600 

386,504,725 
988,625 
921.930 


25,388,800 
85,281.175 
24,778,725 
21,938,100 
28,209,475 
83.827.850 
32,414,925 
27,411.450 
26.287,975 
26.795,525 
20,693,400 
21,731,675 

824,158.575 

12.846.150 

888.105 


22,696.950 
20,943,800 
22,082.975 
28,377,700 
32,987,775 
27,824,975 
82,185,600 
29,720,050 
25,046,300 
25,174.450 
22.891.200 
21.485,250 

305.817,025 

18,841.550-^ 
835.565  f^ 


SERVICES. 

There  have  been  added  105  services  of  the  following  sizes : 


i 
1 

1 
2 

H 

4 


inch 


Eighty-nine 

Eight 

Three 

Two 

Two 

One 

The  following  services  have  been  discontinued  : 
Ladies  of  Nazareth,  North  Prospect  Street...  1  one  half  inch 

Collet^  South  Union  Street 1 

Lyman,  South  Willard  Street 1 

Street  Railway  Company,  North  Winooski  Ave- 
nue - 2 

Burlington  Cotton  Mills  Company,  Pine  Street  1 

Dolan,  Howard  Street 1 

Burlington   Cotton  Mills  Company,  St.  Paul 

Street 1 

Total  discontinued — 


one  inch 
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HYDRANTS. 

Poet  hydrants  have  been  placed  in  the  following  new  loca- 
tions : 

Elmwood  Avenue,  Northwest  corner  Pearl  Street. 
Pine,  Northwest  corner  Main. 
Cedar,  Northeast  comer  Rose. 
Buell,  Northeast  corner  Union. 
Kilburn  Street,  north  side. 
King  Street,  east  of  railroad  tracks. 

The  following  flush  hydrants  have  been  replaced  with  post 
hydrants : 

St.  Paul  Street  between  \Urble  Avenue  and  Howard  Street. 
St.  Paul  Street  at  Howard. 
Pomeroy  Street  at  Prospect. 

Hydrants  at  the  following  street  intersections  have  been 
relocated  as  follows : 

Battery,  at  Main  Street,  Southeast  corner. 
Champlain  and  Main,  Northeast  corner. 
Main  and  St.  Paul,  Northeast  comer. 
Church  and  Main,  Southwest  corner. 
Howard  and  South  Union,  Northeast  corner. 
Main  and  Prospect,  Northwest  comer. 

The  4  inch  cement  fire  services  of  the  Burlington  Cotton 
Mills  Company  on  both  Pine  and  St.  Paul  streets  have  been 
replaced  with  6  inch  cast  iron  pipe.  One  private  post  hydrant 
has  been  added  to  the  service  on  the  premises  of  the  said  Com- 
pany. 

Total  number  of  public  hydrants 174 

Total  number  of  private  hydrants 28 


Total 202 
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SUPPLY  PIPE. 

One  huudred  and  fifty  feet  of  supply  pipe  on  Pomeroy 
Street  extending  westerly  from  Prospect,  has  been  discontinaed, 
and  the  supply  pipe  in  Hayward  Street  extending  westerly  from 
Marble  Avenue,  has  been  increased  fifty  feet  in  length. 

Total  length  now  in  use 14,619 

MAINS. 
New  mains  have  been  laid  in  the  following  streets: 

WITH  6  INCH  CAST-IRON  PIPB. 

Buell  Street  from  dead  end  to  Union  Street 130 

Union  Street  between  Pearl  and  College 401 

Loomis  Street  from  Willard  Street,  westerly  to  dead  end..  310 

Kilburn  Street,  westerly  from  Pine 200 

Booth  Street,  northerly  from  Loomis 216 

King  Street,  westerly  from  Battery 200 

WITH  4  INCH   CAST-IRON  PIPE. 

Summit  Street,  northerly  from  dead  end 156 

Marble  Avenue,  westerly  from  dead  end 178 

Pomeroy  Street,  westerly  from  Prospect 150 

Total  length  of  new  mains 1941 

The  cement  pipe  in  the  following  streets  has  been  replaced: 

WITH  16  INCH  CAST-IRON  PIPE. 

Main  Street  from  Battery  to  Church 1584 

WITH  10  INCH  CAST-IRON  PIPE. 

Howard  from  Union  to  St.  Paul  Street 556 

Soutli  Union  Stieet  from  Howard  St.  main,  South 56 
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WITH  8  INCH  CAST-IRON  PIPE. 

St.  Paul  street  northerly  from  Main  Street 36 

WITH  6  INCH   CAST-IRON  PIPE. 

Cham  plain  Street  at  Main  Street 140 

St.  Paul  Street  at  Main  Street 100 

Church  Street  at  Main  Street 100 

Hyde  Street  from  north  line  of  Pomeroy  southerly 73 

Pomeroy  from  Hyde  Street  easterly 30 

Oedar  Street  from  Elm  wood  Avenue  at  Rose  Street 610 

Lafountain  Street  northerly  from  North  Street 455 

St.  Paul  Street  from  end  of  iron  pipe  to  Union 1819 

Elmwood  Avenue  from  Pearl  to  North  Street 1267 

South  Union  Street  from  Howard  St.  main,  northerly 17 

Allen  Street  from  Elmwood  Avenue  westerly 23 

Interval  Avenue  from  North  to  Spring  Street 648 


Total  length  of  cement  pipe  replaced 7514 

The  8  inch  C.  I.  pipe  in  Pine  Street,  from  the  south  line  of 
Main  Street  northerly,  has  been  lowered  and  con- 
nected with  the  new  16  inch  main  in  Main  Street. .     220 

The  4  inch  C.  I.  pipe  in  Union  Street,  northerly  from  Col- 
lege Street,  has  been  taken  up  and  replaced  with  6 
inch  cast-iron  pipe 317 


Total  lengths  of  mains  replaced 8051 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 57,989  feet.     11  miles  — 

Iron 132,187    "        25    ''     + 


Total 190,176    "  36     + 
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GATES. 

The  followinp^  f^iUeB  have  been  discontiDued  : 

Main  Street  at  east  line  of  Church 1     10    inch. 

Ohamplain  Street  south  line  of  Main 14'' 

Lafayette  Place  at  Pearl  street 14" 

St  Paul  Street  at  Main  street 2      4" 

Howard  Street  at  St  Paul  street 1      4      " 

Howard  Street  at  Union   street 2      4" 

St.  Paul  Street  at  end  of  iron  pipe 14'' 

St.  Paul  Street  at  Howard  street 2      4" 

Hyde  Street  at  Pomeroy  street 13" 

Cedar  Street  at  Elmwood  avenue 14" 

Total  number  of  gates  discontinued..  13 
The  following  gates  have  been  set  during  the  past  season  : 

Main  Street  at  Battery 2    16    inch. 

Main  Street  at  Pine 2    16      " 

Main  Street  at  Church 2     16      " 

Howard  Street  at  St.  Paul 2    10      " 

Howard  Street  at  Union 2    10      " 

Union  Street  at  Howard 1    10      '• 

Pine  Stareet  at  Main 2      8" 

St.  Paul  Street  at  Main 18" 

Champlain  Street  at  Main 2      6      " 

Buell  Street  at  Union 1      6      " 

Union  Street  at  Buell 2      6" 

Loomis  Street  at  Willard 16" 

Kilburn  Street  at  Pine 1      6      " 

Booth  Street  at  Loomis 16" 

On  hydrant  branchy  St.  Paul  and  Main  streets..  16" 

King  Street  at  Battery 16" 

Hyde  Street  at  Pomeroy 16" 
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Pomeroy  street  at  Hyde  ttreet 1      6  inch. 

Cedar  street  at  Lafountain 2      6" 

Lafountain  ttreet  at  Cedar 2      6** 

Cedar  street  at  Elmwood  avenue 16** 

St.  Paul  street  opposite  No.  409 16'* 

St.  Paul  street  at  Howard 2      0** 

Interval  avenue  at  Elmwood  avenue 16** 

Elmwood  avenue  north  of  Interval  avenue 16** 

Prospect  street  at  North 14** 

Loomis  street  at  Prospect ..1      4      ** 

Pomeroy  street  (north  branch)  at   Prospect .  14'* 

Lafayette  Place  at  Pearl  street 14** 

Total  added 40 

Total  now  in  use 613 


rv. 


REPAIRS. 

The  repairs  for  the  year  hiive  been  : 

Oncementpipe 4  breaks. 

On  cement  pipe 7  leaks. 

Oncementpipe 1  pick  hole. 

On  iron  pipe 2  plug. 

Onironpipe 1  sand  hole. 

On  iron  pipe 12  joints. 

On  service  pipes 9  leaks. 

On  broken  hydrants 27 

On  broken  gates 2 

METERS. 

There  are  now  in  use  1,552  meters,  an  increase  of  201 
over  last  year. 

Of  the  water  pumped,  about  41  per  cent,  has  been  used 
through  meters,  yielding  about  66  per  cent,  of  the  assessments. 
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The  receipts  of  the  water  department  for  1896  demon- 
strate conclusively,  as  they  have  for  years,  that  the  metered 
services  are  yielding  more  than  their  share  of  the  revenue  of 
the  department. 

The  steady  increase  in  favor  of  the  use  of  water  meters 
has  rendered  it  necessary  for  the  water  department  to  provide 
itself  with  suitable  facilities  for  the  examination  and  care  of 
these  "Brass  Clerks"  of  the  department. 

For  several  years  past  every  meter  received  by  the  de- 
l)artment  has  been  found  by  test  to  register  accurately  before 
acceptance,  and  parties  doubting  the  accuracy  of  meteis  have 
been  afforded  an  oi)portunity  of  witnessing  an  examination  of 
the  meter  in  question,  with  the  assurance  that,  in  case  the 
machine  was  not  conclusively  proved  to  be  accurate  in  regis- 
tration, the  error  should  be  rectified. 

The  effect  of  a  more  general  information  relative  to  the 
working  of  water  meters,  resulting  from  the  witnessing  of 
meter  tests,  the  examination  of  meters  and  the  acquiring  of  a 
knowledge  of  the  practice  of  the  department  i-elative  to  them, 
by  interested  taxpayers,  is  apparent  in  the  less  frequent 
arraignment  of  these  automatic  machines  for  prevarication, 
and  the  general  abandonment  of  the  idea  that  there  is  any- 
thing hidden,  erratic  or  incomprehensible  about  a  water  meter. 

The  pumping  machinery,  both  at  tlie  low  and  high  ser- 
vice stations,  is  in  good  repair,  and  if  theconditio!is  relative  to 
waste  i'f  water  which  have  obtained  during  the  past  four 
years  continue,  will  be  as  adequate  for  our  needs  for  some 
years  to  come,  as  they  have  been  during  those  just  passed. 

Changes  and  repairs  made  upon  the  high  service  motor 
during  the  past  season  will  enable  us  to  handle  approximately 
the  same  or  even  a  somewhat  larger  quantity  of  water  than 
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the  maximum  of  recent  years,  at  a  cost  not  in  excess  of  the 
average  ($397.80)  for  the  years  when  the  demands  upon  the 
motor  were  not  in  excess  of  its  rated  capacity. 

Any  considerable  increase  in  the  amount  of  water  re- 
quired to  be  handled,  will  necessitate  the  procuring  of  pump- 
ing machinery  of  greater  capacity. 

The  quality  of  our  city  water  continues  to  be  a  subject  of 
favorable  comment.  The  opinions  of  casual  observers  and  of 
local  physicians  relative  to  the  same,  being  fully  corroborated 
by  the  results  of  biological  examinations,  a  report  of  which 
by  Prof.  S.  0.  Prescott,  of  the  Massachusetts  Institute  of 
Technology,  is  presented  herewith. 

Not  the  least  of  the  causes  of  the  excellent  quality  of  our 
water  supply  is  to  be  found  in  our  improved  facilities  for 
storage,  and  in  the  maintaining  of  a  constant  circulation 
through  the  reservoirs  and  distribution  mains.  It  needs  na 
argument  to  prove  that  clean  reservoirs  are  an  advantage  over 
such  as  it  is  impossible  to  clean.  The  intake  conduct  has  been* 
tested  again  this  season  in  the  same  manner  and  with  the 
same  satisfactory  result  as  attended  the  test  of  last  year. 

While  investigation  relative  to  pumping  machinery  made- 
prior  to  the  decision  to  purchase  a  lot  on  which  to  locate  it,  is 
somewhat  premature,  sufficient  has  been  done  in  this  line  to* 
develop  the  fact  that  machinery  capable  of  putting  into  our 
reservoirs  3,000,000  gallons  daily  can  be  to-day  procured, 
which  will  handle  our  present  pnmpage  for  about  one-half 
the  present  expenditure  for  fuel.  From  which  it  conclusively 
appears  that  the  city  cannot  afford  to  unnecessarily  prolong 
the  use  of  her  present  pumping  machinery. 

Eespectfully  submitted, 

F.  H.  Crandall,  Supt. 
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Massachusetts  Instttutb  of  Technology,         ) 
Boston,  Mass.,  Nov.  10th,  1896.  ) 

To  the  Superintendent  of  Water  Works^  Burlington^  Vt: 

Dear  Sir  : — Having  been  requested  by  you  to  make  a 
bacteriological  examination  of  the  Buriington  water  supply  for  • 
the  purpose  of  determining  its  present  sanitary  condition,  I 
have  done  as  you  desired,  and  now  have  the  honor  to  submit 
the  following  report : 

In  August  and  September  of  the  present  year  I  carried 
on  an  extended  series  of  bacteriological  examinations,  testing 
not  only  the  wat^r  as  it  is  drawn  from  both  high  and  low  ser- 
vice reservoirs,  by  means  of  taps  in  various  parts  of  the  city, 
but  also  samples  of  water  from  the  reservoirs  themselves,  from 
the  lake  at  the  present  intake  and  at  the  old  intake,  from  the 
pump-well  at  the  pumping-station,  and  from  the  tap  on  the 
pump  at  the  pumping  station.  I  also  examined  samples  of 
water  from  the  broad  lake,  water  from  points  at  various  dis- 
tances from  the  sewer  outfall,  and  specimens  of  sewage,  taken 
at  the  outfall  and  from  a  trunk-sewer.  In  all  some  one  hun- 
dred and  four  (104)  analyses  were  made. 

Through  the  kindness  of  Professors  Jones  and  Hills  of 
the  University  of  Vermont,  I  was  enabled  to  conduct  my  in- 
vestigations in  the  laboratory  of  the  Experiment  Station  of 
the  University.  I  gratefully  acknowledge  my  indebtedness 
to  these  oflScials. 

In  the  case  of  water  supplies  drawn  like  that  of  Burling- 
ton from  a  lake  which  receives  from  various  points  discharges 
of  sewage,  there  is  always  a  possibility,  more  or  less  remote, 
thatunpurified  sewage  may  find  its  way  to  the  consumers,  either 
directly  through  the  intake  or  indirectly  by  leakage  into  the 
<joiiduit.     It  is  possible,  as  a  rule,  however,  to  detect  the  pres- 
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ence  of  unpurified  sewage  by  bacteriological  examinations  and 
it  was  for  this  purpose  that  my  examinations  were  made. 

As  a  result  I  have  found  that  the  water  supply  appeare 
to  be  at  present  in  excellent  sanitary  condition,  and  that  there 
is  no  evidence  whatever  that  it  suffers  in  any  degree  from 
sewage  contamination.  Cultures  from  the  intake  showed  that 
the  water  there  was  practically  pure  lake  water.  The  average 
number  of  bacteria  found  at  the  intake  was  eighty-two  (82) 
per  cubic  centimeter,  but  the  number  varied  somewhat  with 
local  conditions  such  as  depth,  winds,  etc.  Cultures  from  the 
pump-well  showed  a  somewhat  higher  bacterial  content  than 
those  from  the  intake,  but  a  study  of  -the  local  conditions  of 
disturbance,  etc.,  and  especially  an  investigation  of  the  char- 
acter of  the  cultures,  established  the  fact  that  this  was  probably 
not  due  to  leakage. 

It  was  especially  interesting  to  compare  the  number  of 
bacteria  in  the  pump-well  with  the  number  just  outside  the 
pump-well  on  the  lake  front,  since  this  is  the  water,  which  would 
have  been  supplied  to  the  citizens  if  the  intake,  had  not  been 
extended  to  Apple  Tree  Reef.  Both  in  respect  to  numbers 
and  kinds  of  bacteria  this  water  was  highly  objectionable,  and 
showed  unmistakable  evidence  of  sewage  pollution.  In  fact 
my  experiments  showed  that  while  the  bacteria  gradually 
diminish  in  numbers  in  passing  from  the  outfall  of  the  sewers 
to  the  old  intake,  the  water  all  along  the  lake  front  has  a  much 
higher  bacterial  content  than  has  the  water  of  the  broad  lake, 
and  the  character  of  the  cultures  strongly  suggests  sewage. 

The  gradual  diminution  in  numbers  may  be  shown  by  a 
series  of  tests. 
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Source.  Bacteria  per  c.  c. 

Sewer 1,244,000 

Lake,  10  yards  north  of  sewer  outfall 41,600 

Lake,  50     "        **  ''  ''     6,350 

Champlain  Co/s  dock 3,54& 

Old  intake 1,040 

The  citizens  of  Burlington  are  to  be  congratulated  that 
their  water  supply  is  no  longer  derived  from  a  source  so 
objectionable. 

An  interesting  diflference  was  observed  between  tlie  water 
of  the  high  and  low  service  as  drawn  from  the  taps,  that  from 
the  high  service  being  somewhat  richer  in  bacteria.  This 
again  is  probably  to  be  accounted  for  by  the  different  condi- 
tions as  to  reservoir  and  stand  pipe  in  the  two  cases. 

I  find  no  reason  whatever,  either  in  the  bacterial  condi- 
tion of  the  water  or  in  the  mortality  returns,  to  regard  the 
sanitary  conditions  as  other  than  excellent  at  the  present  time, 
but  as  was  suggested  by  Professor  Sedgwick  in  his  paper  on 
the  Sanitary  Condition  Past  and  Present  of  the  Burlington 
Water  Supply  in  1895,  and  bearing  in  mind  the  experiences 
of  Toronto,  Buffalo  and  other  cities  which  have  suffered  from 
epidemics  of  typhoid  fever  caused  by  the  leakage  of  sewage 
through  broken  intake  pipes,  it  will  obviously  be  necessary  to 
repeat  these  examinations  from  time  to  time  as  a  check  upon 
the  sanitary  condition  of  the  Water  Supply. 

Respectfully  submitted, 

SAMUEL  C.  PRESOOTT. 
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SUMMARY  OF   STATISTICS 

SUGGESTED  BY  THE 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  1867-8. 

Owned  by  city. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

r  a  Anthracite. 

2.  Desription        c  Grate. 

of  fuel       I   d  Pittston. 

^  6  $4.65,  $5.10  and  $5.35. 

6.  Total  pumpage  for  the  year,  305,817,025  gallons. 

7.  Average  static  head  against  which   pumps  work,  289 

feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet. 
Cost  of  pumping  figured  on  pumping  station   expenses, 
$10,578.38. 
11.     Per  million  gallons  raised  against  dynamic  head  into 
reservoir,  $34.59. 
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12. 


13. 


14. 


Per  million  gallons  raised  one  foot  high  (dynamic)  $0,109. 
Cost    of     pumping     figured     on     total     maintenance, 

$52,658.16. 
Per  million  gallons  raised   against   dynamic  head  into 

reservoir,  $172.19. 
Per  million  gallons  raised  one  foot  high  (dynamic),  $0,535. 


FINANCIAL. 

MAINTENANCE. 


Division  I. 


SBCBIPT8. 


BXPBNDXTUUB8. 


Prom  Consumers : 

A.  Water  rates,  domestic $36,513  32 

B.  Water  rates,  manufacturiag    4,621  78 


C.    Net  receipts  for  water I4i*i35  10 


D.    Miscellaneous., 


E.  Total I43.031  18 

Prom  Public  Punds : 

P.    Hydrants $  3,360  00 

H.    Street  watering...    1,88991 
I.     Public      buUdings 

and  parks 570  00 

Watering    troughs      250  oc 


$6,06991 
J.    General  appropriation $  3  S57  07 

K.    Gross     receipts     from    all 

sources $52,658  16       EE. 


AA.    Management  and  repairs.  .$43,006  16 

BB.    Interest  on  bonds 10,65000 

CC.    Total  maintenance 52.658  16 


Total $52,658  16 


Division  II. 

From  fixed  rates,     - 

From  meter  rates, 


L.    Domestic $15,734^60 

M.   Manufacturing 


N $15,734  60 

O.  Domestic $26,848  63 

P.  Manufacturing    4,621  78 

Q $31,470  41 


Total $47,205  01 
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CONSTRUCTION. 


RECEIPTS. 

T.    Appropriations |3,438  43 


V.  Total 12,428  43 


DISBURSEMENTS. 


PP.    Extension  of  mains $1,63084 

GG.    Extension  of  services 797  5^ 

KK.    Total 12,428  43. 


W.    Cost  of  work  to  date $457,378  09 

X.      Bonded  debt  at  date 265,000  00 

Y.*   Value  of  sinking  fund  at  this  date 152,458  46 

Z.      Eate  of  interest,  four  per  cent. 

*Toward  paying  the  entire  bonded  debt  of  the 

city 592,000  00 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  17,300. 

2.  "  "  "  on  lines  of  pipe,  16,900, 

3.  "  "  "  suppUed,  16,700. 

4.  Total  number  of  gallons  consumed  for  year,  305,817,025. 

5.  Passed   through  domestic  meters,   107,786,961  gallons, 

or  35.2  per  cent. 

6.  Passed  through  manufacturing  meters,  18,291,510  gal- 

lons, or  6  per  cent. 

7.  Average  daily  consumption,  835,565  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  48. 

9.  Gallons  per  day  to  each  consumer,  50. 
10.     Gallons  per  day  to  each  tap,  272. 
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DISTRIBUTION. 

MAIN. 

SERVICES. 

I. 

Kind  of  pipe,  cement  lined, 

1  6.d    eOalvaniziron,  lead. 

cabt  iron,  wrought  iron. 

17. 

From  one-half  to  six  inches. 

2. 

Size  from  4  to  24  inches. 

18. 

8,241  feet. 

3. 

Extended,  9992  feet. 

19. 

211  feet. 

4. 

Discontinued,  8051  feet. 

20. 

16.5  miles  or  87,579  feet. 

5. 

Total  now  in  use,  86  miles. 

21. 

Service  taps  added,  98. 

6. 

Cost  of  repairs  per  mile,  |9.00. 

22. 

Number  now  in  use,  3067. 

7. 

Leaks  per  mile,  0.75. 

28. 

Average  length  of  services, 

8. 

Small   distribution  pipe  less 
than  four-inch,  total  length, 

82,  34  feet. 

24. 

Average  cost  of  service,  $9. 17. 

14,619  feet. 

25. 

Meters  added,  291. 

9. 

Hydrants  added,  7. 

26. 

Number  now  in  use,  1,553. 

10. 

Number  now  in  use,  202, 

a.  domestic 1,501. 

11. 

Stop-gates  added,  27. 

b.  manufacturing...      51. 

12. 

Number  now  in  use,  518. 

27. 

Motors  and  elevators  added,  1. 

13. 

Small    stop-gates     less    than 
four-inch,  total  60. 

28. 

Number  now  in  use,  30, 

14. 

Number  of  blow-off  gates,  10. 

15. 

Range  of  pressure  on  mains 
at  center,  for  day  and  night 
70  to  85  pounds. 

STORAGE. 

Earthwork  reservoirs,    low  service,   capacity   7,000,000 
gallons  ;  iron  tank,  high  service,  capacity  169,617  gallons- 
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REFERENCE    LIBRARY. 
Metropolitan  Water  Board. 

ENGINEERING  DEPARTMENT. 


qtoom  BooTccase 

(Division Shelf 

;vo.- • 

This  book  belongs  to  the  Engineering  De- 
partment   of    the    Metropolitan    Water    Board. 

Boston,  Mass. 

Persons  using  this  booi<  must  take  due 
care  thereof  and  return  it  without  delay  to  the 
bookcase  after  using. 

None  of  the  books  to  be  taken  from  the 
Engineering  Department  without  the  permission 
of  the  Chief  Engineer,  and  receipt  given  there- 
for. 

All  persons  will  be  required  to  observe  the 

above  regulations. 

By  order  of  the  Chief  Engineer. 


THIRTY-FIRST    ANNUAL    REPORT 

of   the 

Water  Department 

of   the 

CITY   OF  BURLINGTON,  VT., 

and    of   the 

Water    Commissioners 

THE    NINTH. 

December  31^  1597. 


BURLINGTON  : 

PREK  PRESS  ASSOCIATION, 

PRINTERS,    BINDERS  AND  STATIONERS. 

1898. 
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Board  of  Water  Commissioners. 

J.  E.  I.ANOU,  Chairman,  (Term  expiree  1900.) 
ALVAKO  ADSIT,  (Term  expires  1898.) 
JOHN  J.  FLYNN,  (Term  expires  lS»it.) 

OPPiCERS. 

FRANK  H.  CRANDALI,,  C.  E.,  Superintendent. 

JOEL  W.  THOMAS,  Engineer  at  Pumping  Station. 

WILLIAM  CASSIDY,  Foreman. 

OSCAR  HEININGER,  Chief  Inspector. 

Miss  F.  P.  EADY,  Bookkeeper. 

Miss  KITTIE  M.  McOaFFREY,  OJice  Assistant. 
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NINTH  ANNUAL  REPORT 
OF  THE 

Water   Commissioners. 


To  the  Honorable  the  City  Council^  City  of  Burlington  r 

Gentlemen  : — In  compliance  witli  the  city  ordinance  the 
Water  Commissioners  respectfully  submit  the  following,  their 
report  for  the  year  ending  December  Slst,  1897. 

The  receipts  from  water  rates  for  the  year,  $45,183.3'2, 
though  on  account  of  the  unusually  wet  season  about  $2,000 
less  than  for  1896,  are  considerably  more  than  suflScient  to 
cover  all  necessary  expenses  of  maintenance. 

The  amount  of  the  unpaid  bills  carried  forward,  $79.63, 
is  $105.48  less  than  in  1896.  There  has  been  this  year  depo- 
sited in  the  City  Treasury,  in  compliance  with  a  requirement 
of  the  revised  city  charter,  the  sum  of  $2,360.25,  that  being 
"A  sum  not  less  than  live  per  cent  of  the  amount  of  the  gross 
receipts  from  all  sources  derived  from  the  use  of  water  for 
the  year  ending  the  3l8t  of  December  of  the  year  previous.'^ 
Which  sum  the  charter  provides  "shall  be  placed  to  the 
credit  of  the  sinking  fund  to  be  applied  in  the  reduction  of 
the  bonded  and  other  indebtedness  of  the  city  incurred  for  the- 
benefit  of  the  water  department.'^ 


Digitized  by 


Google 


CITY    OK    HCRMNOfOX. 


That  a  larger  amount  was  not  carried  to  tlie  sinking  fund 
this  year  is  due  to  the  undertaking  of  work  herein  mentioned, 
«ot  strictly  speaking  essential  to  maintenance,  and  not  to  a 
failure  of  collections  to  furnish  a  surplus. 

Since  the  interest  on  the  water  deht  has  heen  require<l  to 
be  paid  from  the  funds  provided  for  the  current  expenses  of 
tlie  water  works,  the  accounts  of  the  dei)artment  furnish  a  full 
And  complete  record  of  current  expenses. 

In  Jthe  current  expenses  account  for  the  year  are  included 
large  items  for  new  mains  in  streets  in  which  it  was  desired  to 
improve  the  roadway,  for  increasing  the  capacity  of  discharge 
from  the  reservoir  and  for  the  installation  of  auxiliary 
fiiachinery  at  the  high  service  station.  These  items,  though 
perhaps  under  the  circumstances,  properly  charged  to  this 
account,  are  not,  strictly  speaking,  necessary  expenses  of  main- 
tenance. 

Were  sucln  items  as  tliose  just  mentioned  not  included  in 
this  account,  the  receipts  from  water  rates  would  be  found 
sufficient  to  more  than  cover  the  current  expense-  account, 
and  a  reduction  of  rates  or  a  larger  dei)Osit  to  the  sinking 
fund  might  be  made. 

Jiy  a  glance  at  the  pumping  record  it  may  be  seen  that 
anotlier  year  has  been  added  to  the  uninterrupted  succession 
of  years  since  1893,  during  which  a  constantly  increasing  de- 
crease of  the  pumping  record  has  taken  place. 

The  falling  off  of  twenty-three  million  gallons  this  year 
makes  the  total  decrease  since  189;^  about  fifty-five  million  gal- 
lons and  shows  the  average  daily  demand  made  upon  the 
pumj)ing  machinery  to  have  been  about  two  hundred  thousand 
gallons  less  than  in   1893. 
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The  pumping  machinery  at  the  lake  is  in  excellent  con- 
dition and  is  as  capable  of  supplying  oar  needs  to  day  as  it 
was  five  years  ago.  This  fact,  however,  we  wonld  have  borne 
in  mind,  furnishes  no  good  reason  why  we  shonid  not  at  an 
early  date  procure  modern  machinery  of  greater  capacity. 

The  additional  space  secured  at  the  low  service  station 
renders  machinery  stored  in  tire  proof  buildings,  so-called, 
safe  from  any  conflagration  which  can  occur  in   that  locality. 

We  would  recommend  that  the  stone  boundary  posts,, 
mentioned  in  the  deed  to  the  city  of  this  property,  be  set  and 
properly  marked  by  the  City  Engineer  and  a  representative  of 
the  railroad  company. 

We  understand  that  the  railroad  company  have  signified 
their  readiness  to  participate  in  this  marking  whenever 
requested  to  do  so. 

The  area  included  in  the  high  service,  which  has  increased 
far  beyond  the  limits  originally  intended,  can,  since  the  recent 
increase  in  size  of  the  low  service  mains  in  that  section,  and 
the  consequent  ability  to  furnish  satisfactory  pressure  from 
the  low  service,  be  considerably  diminished.  With  all  unneces' 
sary  demands  cut  off,  it  will  be  possible  with  the  present  ma- 
chinery to  supply  the  needs  of  the  high  service  for  a  number 
of  years  to  come. 

Since  the  decision  of  the  Committee  on  Public  Buildings 
and  Parks  to  meter  the  park  fountains,  there  has  been  less  than 
one-fourth  the  usual  amount  of  water  turned  in  to  the  sewera 
through  those  fixtures,  and  this  saving  has  been  effected  with- 
out curtailment  of  the  usefulness  or  beauty  of  the  fountains. 

With  the  result  in  the  case  of  the  park  fountains  in  mind, 
remembering  the   constantly  increasing  number  of   meters  in 
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use  and  the  unusually  wet  season,  it  is  not  a  difficult  matter  to 
<ii8cern  the  reason  for  the  steady  decrease  in  our  consumption 
which  has  taken  place  during  the  past  four  years  as  well  as  the 
reason  for  the  unusual  decrease  of  the  past  year. 

For  details  of  the  season's  work  and  expenditures,  refer- 
ence is  made  to  the  report  of  the  Superintendent  hereunto  ap- 
pended. 

Respectfully  submitted, 


J.  E.  LANOU,         )         ^ 
A  ADSIT  >■  "aier 

JOHN  J.  FLYNN. )  Commissioners. 
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THIRTY-FIRST  ANNUAL  REPORT 

OF  THE 

Superintendent  of  Water  Works. 


To  the  Honorable  Board  of   Water  Commisalonera  of  the 

City  of  Burlington^  Vt : 

Gentlemen  : — The  following  is  a  statement  of  the  re- 
ceipts and  disbursements  of  the  Burlington  City  Water  Works 
for  the  year  ending  December  Slst.  1897. 

receipts. 

App.  by  charter  for  current  expenses $44,844  76 

"       "        "        "    sinking  fund 2,360  26 

From  sales  of  material,  permits,  etc 2,115  86 

Other  appropriations  for  current  expenses.     2,900  00 

Total  for  cur.  exp.  and  sinking  fund.  52,220  87 

Appropriation  for  construction 2,250  00 

$54,470  87 

disbursements. 
Construction  • 

Cast  iron  pipe I  859  43 

Labor  on  mains 872  12 

Labor  on  services 354  45 

Packing  and  lead 44  00 

Material  for  services 120  00 

1  2,250  00 
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Current  : 

Interest  on  bonds $10, 650  00 

Pay  rolls 7,573  97 

Superintendent 1,133  32 

Plumbers' bills 890  95 

City  of  Burlington,  other  departments.. .  634  53 

Horse  keeping,  shoeing,  repairs,  etc 623  57 

Material  for  management  and  repairs 543  28 

Installation  of  steam  plant  at  high  service 

station 473  54 

Freight  and  cartage 431  04 

Repair   of   building  and   furnishing  high 

service  station 418  65 

Book-keeper 400  00 

Tools -384  16 

Material  for  reservoir  bank  excavation 368  13 

Supplying  pipe  for  Henry  Holt 365  70 

Corporation  stops 354  63 

Horse,  wagon  and  harness _ . .  327  50 

Water  Commissioners'  Balary 300  00 

Castings. 271  52 

Hydrants 250  00 

Hydrant  repairs - 219  35 

Printing,  advertising  and  postage 203  74 

Private  line  and  care  of  same 200  18 

Office  expensfs 172  55 

Repair  of  tools 166  08 

Telephone  rent 82  50 

Coal  at  City  Hall 76  69 

Hardware 74  50 

Biological  examination  of  water 62  10 

Gas  at  Citv  Hall 50  80 
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Damages »24  20 

Cast  iron  pipe  and  specials 13,515  55 

Packing  and  lead 746  22 

Gates 857  84 

Pay-rolls 4,637  82 

9,757  43 

$37,485  51 

Pumping : 

Fuel $4,652  37 

Pay-rolls 2,170  47 

Repairs  to  machinery 544  76 

Supplies 246  65 

Repairs  to  motor 254  40 

Repairs  to  building  and  grounds 151  78 

Insurance 100  00 

$8,120  43 

Meters : 

Meters $3,047  32 

Pay-rolls 1,055  15 

Repairs  and  freight 152  21 

,-_   $4,254  68 

Siyiking  F\md: 

L.  C.  Grant,  City  Treasurer $2,360  25 

$2,360  25 

RECAPITULATION. 

RECEIPTS. 

Received  of  City  Treasurer $54,470  87 

EXPENDITURES. 

Construction $  2,250  00 

Current 37,485  51 
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Pumping $8,120  43 

Meters 4,254  68 

Sinking  fund 2,360  25 


$54,470  87 


WATER  TAX  COLLECTIONS. 

RECEIPTS. 

Schedule  rates $13,494  32 

Meter  Rates 31,689  00 


-$46,183  32 


DISBURSEMENTS. 

Paid  L.  C.  Grant,  City  Treasurer $45,183  32 

We,  the  undersigned,  have  examined  the  books  and  vouch- 
ers for  the  year  1897  of  F.  H.  Crandall^  Superintendent  of  the 
City  Water  Worke,  and  find  them  correct. 

JOHN  C  FARRAR,  )   .„.;,_ 

FRANK  W.  WRIGHT,    j  ^^aitors. 

Statement  of  assessments  and  current  expenditures^for  year 
ending  December  31st,  1897. 


ASSESSMElfT8. 
PAID. 


Meter  rates. ...$31,630  90 
Schedule  rales  15,367  41 

— 144,998  31 


BXPBNDITURBS. 


Material    and 
labor - 


Meter  ratc9....| 
Schedule  rates 

Material    and 
labor  ~ 


a.  105  49 


-$47,103  80 


Interest  on  bonds  ........  $10,650  00 

RepL  cement  pipe 9,757  43 

Management   and    re* 

pairs  ....» •417,078  08 

Pumping S.iao  43 

Meters 4.254  68 


29.453  19 


27  35 
38  10 


-$       65  45 

55  77 


Appropriation 
from  tax 
levy 


$47,225  02 

2,635  60 
$49.860  62 


$49,860-62 
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WATER  PUMPED. 

1898. 

1894. 

1895. 

1896. 

1897. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Jan... 80,331,900 

28.958,675 

25,338,800 

22,696,950 

22,416,975 

Feb... 26,833,000 

21,953,825 

35^331,175 

20,943,800 

19.392,500 

March  27,705,625 

23,776,750 

24,778,725 

22,082,975 

22,289,075 

April  .27,479,700 

25.981,800 

21,938,100 

23,377,700 

19,707,650 

May.. 26.238,550 

27,271,475 

28,209,475 

32,937,775 

21,452,475 

Jane. -85,525,900 

33,628,700 

38,327,350 

27,324,975 

26.668,375 

July.. 32,41 4,225 

82,300,600 

32,414,925 

32,185.'^00 

81,461,000 

Aug.. 24,274, 475 

32,496,775 

27.411.450 

29,720,050 

24.182,200 

Sept.. 30,066,300 

82,499,925 

26,287,975 

25,046,800 

24,407,500 

Oct. -.26,526,675 

28,856.050 

26,795,525 

25,174,450 

24,144,375 

Nov.. 20,761, 400 

24,088,050 

20,693,400 

22,891,200 

25,842,550 

Dec  ..29,385,600 

29,697.600 

21,781,675 

21,435.250 

20.635,850 

Total  887.493.350 

836,504,725 

324,158,575 

305,817,025 

282,550.525 

Decrease 

Daily 

average    924,689 

988,625 

12,846,150 

18,841,550 

28,266,500 

921,980 

888.105 

835,565 

774.111 

SERVICES. 

There  have  been  added  73  services  of  the  following  sizes  : 

Sixty-two i  inch 

Four 1 

Two - f      " 

Two 2        " 

Two H      *' 

One 4        '' 

Three  half  inch  services  have  been  discontinued  ;  two  at  the 
Masonic  Temple  and  one  at  the  Barrows  &  Bundy  Block  on 
Cherry  Street. 

HYDRANTS. 

Post  hydrants  have  been  placed  in  the  following  new  loca- 
tions : 

Johnson  Street  at  Monroe,  Northeast  corner. 
Bank  Street  at  Winooski  Avenue,  Northwest  corner. 
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Maple  Street  at  the  lake. 
North  Avenue  at  Front  Street. 
Marble  Avenue  at  Hayward  Street. 

Flush  hydrants  have  been  replaced  with  post  hydrants  as^ 
follows  : 

Prospect  at  North  Street,  old  location. 
Willard  at  Howard  Street,  old  location. 
Bright  at  First  Street,  old  location. 
Main  at  Williams  Street,  old  location. 
Elmwood  Avenue  at  Spring  Street,  old  location. 
Prospect  at  Pearl  Street,  Northeast  corner. 
Williams  at  College  Street,  Northeast  corner. 

Hydrants  at  the  following  street  intersections  have  beeu 
relocated  as  follows  : 

North  Win«*08ki  Avenue  at  car  barn,  as  before. 
Winooski  Avenue  at  Pearl  Street,  as  before. 
Buellat  Willard  Street,  as  before. 
Willard  at  College  Street,  as  before. 
Cherry  at  St.  Paul  Street,  Northwest  corner. 
Cherry  at  Pine  Street,  Northeast  corner. 
Pearl  at  head  of  St.  Paul  Street. 
Bank  at  St.  Paul  Street,  Northwest  corner. 
Winooski  Avenue  at  No.  50  removed    to  Northwest   corner  of 

Winooski  Avenue  and  Cherry. 

Six-inch  branches  have  been  placed  for  hydrants  on  Cham- 
plain  Street,  Main  at  Northeast  corner  of  Cherry;  on  Mansfield 
Avenue,  Northeast  corner  of  Loomis. 

The  4-inch  fire  service  for  the  Wells  &  Richardson  Com- 
pany on  Main  Street,  has  been  replaced  with  a  6-inch  service. 

A  4-inch  fire  service  has  been  laid  for  J.  R.  Booth  on  the 
lake  front  north  of  the  Pumping  Station. 
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Two  hydrants,  one  on  North  Street  east  of  North  Willard, 
and  one  on  Church  Street  at  Pearl,  have  been  discontinued. 

Total  number  of  public  hydrants 177 

Total  number  of  private  hydrants 28 

Total --. 205 

SUPPLY  PIPE. 

Small  distribution  pipe,  less  than  four  inches  in  diameter, 
has  been  laid  as  follows : 
South  Prospect  Street,  southerly  from  end  of  Main ...1,200  feet 

Archibald  Street,  easterly  from  Germain  Street 70    ** 

Maple  Street,  west  of   R.  K.  tracks 90    " 

Total  extended 1,360  feet 

There  has  been   discontinued   on   North   Bend  Street, 

near  Voltz 271    ** 

Net  increase 1,089  feet 

Total  length  now  in  use 15,708  feet 

MAINS. 

New  mains  have  been  laid  as  follows  : 

WITH   30   INCH    CAST   IRON    PIPE. 

Feet. 
*In  reservoir  yard 202 

WITH   24  INCH   CAST   IRON    PIPE. 

*In  reservoir  yard 161 

WITH   6   INCH   CAST   IRON    PIPE. 

Maple  street,  westerly  from  Battery 359 

Mansfield  Avenue,  northerly  from  Loomis 450 

Loomis,  easterly  from   Mansfield  Avenue 80 

*Oharged  to  current  account. 
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Wilion,  westerly  from  Mansfield  Avenue SQ2 

Booth,  from  dead  end  to  North  street 371 

North  Bend,  at  Voltz  street 271 

Johnson  street,  northerly  from  Monroe 30 

2026 

WITH    4   INCH   CAST   IRON   PIPE. 

Maple  street  blow  off 4S 

Center  street,  northerly  from  College 25 

Total  length  new  mains 2094 

Cement  pipe  in  the  following  streets  has  been  replaced  : 

WITH    16    INCH   CAST-IRON    PIPE. 

Prospect  street  at  Pearl 17^ 

College,  easterly  from  Williams  street 581 

Pearl,  westerly  from  Prospect  street 8^ 

WITH   10  INCH   CAST-IRON   PIPE. 

Willard,  from  Pearl  to  College 1135 

St.  Paul,  from  Pearl  to  College 1281 

Williams  street,  northerly  from  College.   40 

North  Avenue,  northerly  from  Battery  Place 145 

WITH    8   INCH   CAST-IRON    PIPE. 

South  Winooski  Avenue,  Bank  to  Pearl  street 652 

Pine  at  Cherry  street 67 

St.  Paul  street,  southerly  from  College 102 

WITH   6   INCH   CAST-IRON   PIPE. 

North  Avenue,  westerly  from  10  inch 52 

Champlain,  at  Cherry  street 13S 
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Cherry  street,  from  Winooski  Avenue  westerly 28 

Cherry,  from  Church  to  Battery 1546 

North  Winooski  Avenue,  Archibald  to  First 780 

Bank  to  St.  Paul 75 

Total  length  of  cement  pipe  replaced 6S83 

The  4  inch  between  the  hydrant  at  Buell  and  Willard  streets 
and  the  Willard  street  10  inch  main  has  been  replaced 
with  6  inch 35 

Supply  pipe  in  Johnson  street  at  Monroe  has  been  replaced 
with  6  inch 19 


Total  length  pipe  replaced G937 


LENGTH   OF   PIPE   NOW   IN    USE. 


Cement 51,106  feet.       9  miles+ 

Iron 141,218    *'        26     "     + 


Total. 192,324     "  36     "     + 

GATES. 

The  following  gates  have  been  discontinued  : 

Prospect  street  at  north  line  of  Pearl 1  4    inch. 

St.  Paul  street  at  College 1  4 

Bank  street  at  St.  Paul 1  4 

Cherry  street  at  St.  Paul 2  3 

St.  Paul  street  at  Pearl 1  4 

Cherry  street  at  Pine 2  3 

Cherry  street  at  Champlain 2  3 

Cherry  street  at  Battery 1  4 

Battery  street  at  Maple 1  4 

Cherry  street  at  Winooski  avenue 1  3 

Winooski  avenue  at  Peail 1  4 


Digitized  by 


Google 


ii; 


CITY    OF    BURLINGTON. 


Willard  street  at  College 

Buell  street  at  Willard 

Willard  street  at  Pearl 

Williams  street  at  College. .. 
Battery  Place  at  Front  street. 


1         4 

mc 

1         4 

(( 

1         6 

a 

1         6 

<fc 

1         6 

(( 

Total  number  of  gates  discontinued 19 

The  following  gates  have  been  set  : 

Reservoir  yard 

Prospect  street  at  north  line  of  Pearl 

Pearl  street  at  west  line  of  Prospect 

College  street  at  east  line  of  Williams 

Williams  street  at  north  line  of  College 

Willard  street  at  north  line  of  College 

Willard  street  at  south  line  of  Pearl 

St.  Paul  street  at  south  line  of  Pearl 

St.  Paul  street  at  north  line  of  Cherry 

St.  Paul  street  at  north  line  of  Bank 

St.  Paul  street  at  north  line  of  College 

Front  street  at  north  line  of  Battery  Place 

Winooski  avenue  at  south  line  of  Pearl 

Pine  street  at  south  line  of  Cherry 

Pine  street  at  north  line  of  Cherry 

Winooski  avenue  at  south  line  of  Cherry 

St.  Paul  street  at  south  line  of   College 

North  avenue  near  Front  street  branch 

Front  street  north  of  North  avenue  branch 

Champlain  street  at  north  line  of  Cherry 

Champlain  street  at  south  line  of   Cherry 

Cherry  street  at  west  line  of  Winooski  avenue.  . 

Cherry  street  at  west  line  of  Church  street 

Cherry  street  at  west  line  of  St.  Paul  street 

Cherry  street  at  west  line  of  Pine  street 


24 

16 

16 

16 

10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

8 

8 

6 

6 

6 

6 

6 

6 

6 

6 
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Cherry  street  at  west  line  of  Chainplain  street. .. 

Cherry  street  at  east  line  of  St.  Paul  street 

(cherry  street  at  east  line  of  Pine  street 

Cherry  street  at  east  line  of  Champlain  street 

Maple  street  at  east  line  of  Battery  street 

Maple  street  at  west  line  of  Battery  street 

Cherry  street  at  east  line  of  Battery  street 

Winooski  avenue  at  First  street 

Bank  street  at  west  line  of  St.  Paul 

Buell  street  at  west  line  of  Willard 

Monroe  street  at  east  line  of  Johnson 

Johnson  street  at  north  line  of  Monroe 

Wilson  street  at  west  line  of  Mansfield  avenue... 
Pearl  street  on  hydrant  branch  at  head  of  St.  Paul 

Booth  street  at  south  line  of  North  street 

Loomis  street  at  west  line  of  Mansfield  avenue. . 

Bright  street  at  south  line  of  First  street 

Battery  street  on  blow  off  at  foot  of  Cherry 

Maple  street  on  blow  off 

Center  street  at  north  line  of  College 

North  lumber  yard  on  Booth's  fire  service 

Interval  avenue  at  south  line  of  Oak  street 

Total  added 4 

Total  now  in  use 54 

REPAIRS. 

The  repairs  for  the  year  have  been  : 

On  cement  pipe 

On  cement  pipe 

Oa  iron  pipe 

On  service  pipes 

On  broken  hydrants 

On  broken  gates 


6  inch. 

6  " 

6  " 

G  *• 

6  '* 

6  " 

6  " 

6  *' 

6  ** 

6  " 

6  " 

6  '' 

6  " 

G  " 

6  *' 

6  ** 

6  " 

4  '' 

4  '' 

4  *• 

4  *' 

4  '' 


.  5  breaks. 
.   3  leaks. 
.12  leaks. 
.   9  leaks. 
.   4 
.  4 
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METERS. 

There  are  now  in  use  1,801  meters,  an  increase  of  249 
over  last  year. 

Of  the  water  pumped,  about  45  per  cent  has  been  used 
through  meters,  yielding  about  70  per  cent  of  the  revenue. 

The  unsually  large  rain  fall  of  the  past  year,  fifty  per 
cent  in  excess  of  that  of  1896,  which  was  the  direct  cause  of  a 
shrinkage  of  about  four  per  cent,  in  the  water  receipts,  was 
also  the  cause  of  two  quite  extensive  slides  on  the  south  and 
east  banks  of  the  old  reservoir.  Though  the  embankment 
opened  at  the  top  for  fully  half  the  length  of  each  side,  the 
slides  fortunately  covered  a  much  smaller  portion  of  the 
slopes. 

Repairs  were  effected  without  in  any  way  interfering 
with  the  use  of  the  reservoir.  Both  of  the  low  service  reser- 
voirs were,  as  usual,  cleaned  during  the  season. 

The  consumption  on  the  high  service,  as  indicated  by  the 
pumping  record  of  that  station,  was  about  12,000,000  gallons 
or  about  four  per  cent  of  that  of  the  low  service.  Of  this 
amount  ninety-one  per  cent  was  measured  to  consumers 
through  meters,  three  per  cent  is  estimated  to  have  been  used 
where  meters  failed  to  register  and  in  certain  cases  where  it 
was  not  expedient  to  apply  meters,  and  about  six  per  cent  only 
remains  unaccounted  for. 

Since  the  increased  demands  upon  the  high  service  have 
rendered  imperative  the  keeping  of  the  motor  at  all  times  in 
perfect  repair  and  the  exercise  of  constant  watchfulness  over 
its  discharge,  it  has  developed  an  unexpectedly  high  efficiency. 
The  auxiliary  steam  plant  has  been  called  upon  but  five  times 
during  the  past  year.  The  pumping  record  of  the  low  service 
station  for  the  past  year  is  less  than  for  any  year  since  1890 
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and  18  about  55,000,000  less  than  that  for  1893.  The  machine- 
ry is  in  good  repair  and  while  so  far  as  capacity  is  concerned 
there  is  no  doubt  but  that  it  will  be  capable  of  supplying  our 
needs  for  some  time  to  come,  there  is  no  question  about  the 
desirability  of  purchasing  in  the  near  future,  modem  machine- 
ry, more  economical  and  of  greater  capacity. 

Biological  examinations  for  the  purpose  of  obtaining 
information  as  to  the  sanitary  condition  of  the  supply  have 
been  made  ad  usual  during  the  past  year.  For  details  relative 
to  this  work  see  the  report  of  Mr.  S.  C.  Prescott  of  the  Mass- 
achusetts Institute  of  Technology,  presented  herewith. 

Samples  of  water  from  the  pump  well  and  from  the  low 
service  reservoir  have  also  been  examined  at  the  instance  of 
the  health  department  by  Dr.  Jo  H.  Linsley,  Biologist  of  the 
StAte  Board  of  Health,  in  search  of  typhoid  germs,  of  which 
he  found  no  trace. 

EespectfuUy  submitted, 

F.  H.  Crandall,  Supt. 
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SUMMARY  OF  STATISTICS 

SUGGESTED  BY  THE 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  18G7-8. 

Owned  ])y  City. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  pumping  machinery,  II.  R.  Worthington. 

rs      T\        '  i,'         i  f>  Bituminous. 

2.  Descnption     )  ^  Clearfield. 

«f  f"«''       ]  e  13.85. 
0.     Total  pumpage  for  the  year,  $282,550,525  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet 
Cost  of  pumping  figured  on  pumping  station  expenses, 
$8,120.43. 

11.  Per  million  gallons  raised  against  dynamic  liead  into  res- 

ervoir, $28.73. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  $0.09. 
Cost  of  pumping  figured  on  total  maintenance,  $49,860.62. 

13.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoir, $176.46. 

14.  Per   million  gallons   raised   one   foot   high    (dynamic). 

$0,558. 
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Division  I. 


FINANCIAL. 

MAINTENANCE. 


RBCBIPT8. 


BXPENlilTURES. 


From  Consumers : 
A     Water  rates,  domestic $35. 

B.  Water  rates,  manufacturing    4. 

C.  N  et  recci  pts  for  water I39, 

D.  Miscellaneous 2. 


15 »  38 
18965 

341  03 
115  86 


E.  Total I41  456  89 

From  Public  Funds  ; 

F.  Hydrants I3.480  00 

H.  Street  watering 1.778  49 

I.     Public     buildings 

and  parks 333  8o* 

Watering  troughs.     250  00 

I5.842  29 

J.     General  appropriation 3,56144 


K.    Gross     receipts 
sources 


from    all 


.  I49.860  62 


AA.    Management  and  repairs. $39,210  62 

BB.     Interest  on  bonds 10.65000 

CC.    Total  maintenance 49.860  62 


EE.    Total $4986062 


*Paid  at  meter  rates. 

Division  IT. 
From  fixed  rates, 


From  meter  rates, 


fL. 
M. 

N. 
O. 
P. 


Domestic    .  $13,494  32 
Manufacturing 


Domestic  .  .  $27,499  35 
Manufacturing4,iS".»  G5 


.$13,494  32 


Q $31,689  00 

Total $45,183  32 

CONSTEUCTION. 


DISBURSEMBKTS. 


T.    Appropriation $2,25000 


V.    Total $2,250  00 


FF.    Extension  of  Mains $'.775  55 

(iG.   Extension  of  services 474  45 

KK.  Total $2,250  00 


W.     Cost  of  work  to  date $459,628  09 

X.      Bonded  debt  at  date 265,000  00 

Y.*    Value  of  sinking  fund  at  this  date 167,145  95 
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Z.       Rate  of  interest,  four  per  cent. 

*Toward  paying  the  entire  bonded  debt  of  the 

city 612,000  00 


1. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 


9. 
10. 
11. 
12. 
13. 

14. 
15. 


CONSUMPTION. 

Estimated  total  population  at  date,  17,700. 

'*  "  "  on  lines  of  pipe,  17,300. 

"  "  "  supplied,  17,100. 

Total  number  of  gallons  consumed  for  year,  282,550,525. 

Passed  through  domestic  meters,  104,301,121  gallons,  or 
36.9  per  cent. 

Passed  through  manufacturing   meters,  21,761,250   gal- 
lons, or  7.7  per  cent. 

Average  daily  consumption,  774,111  gallons. 

Gallons  per  day  to  each  inhabitant,  44. 

Gallons  per  day  to  each  consumer,  45. 

Gallons  per  day  to  each  tap,  247. 


MAINS. 


DISTRIBUTION. 


Kind  of  pipe,  cement  lined, 

cast  iron,  wrought  iron. 
Size  from  4  to  80  inches. 
Extended,  2,094  feet. 
Discontinued,  6,918  feet. 
Total  now  in  use,  86  miles. 
Cost  of  repairs  per  mile,  |8.22. 
Leaks  per  mile,  0.42. 
Small  distribution  pipe   less 

than  four-inch,  total  length, 

15,708  feet. 
Hydrants  added,  15. 
Number  now  in  use,  205. 
Stop-gates  added,  28. 
Numbier  now  in  use,  541. 
Small    stop-gates    less    than 

four -inch,  total,  62. 
Number  of  blow-off  gates,  12. 
Range  of  pressure  on  mains 

at  center,  for  day  and  night, 

70  to  85  pounds. 


SERVICES. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 

24. 

25. 
26. 


27. 

28. 


Qalvanized  iron,  lead. 
From  one-half  to  six  inches. 
2.177  feet. 
70  feet. 

17  miles  or  89,756  feet. 
Service  taps  added,  70. 
Number  now  in  use,  8,137. 
Average  length  of  services, 

80  feet. 
Average     cost    of     services, 

$7.28. 
Meters  added,  249. 
Number  now  in  use.  1,801, 

a.  domestic 1 ,752. 

b.  manufacturing.       49. 
Motors  and  elevators  added,  8. 
Number  now  in  use,  88. 
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STOKAGE. 

Earthwork  reservoirs,  low  service,  capacity  7,000,000 
gallons ;  iron  tank,  high  service,  capacity  169,617  gallons. 

Massaohusbtts  Institute  of  Technology,  ) 

Boston,  Mass.,  Nov.  17,  1897.  ( 

To  the  Superintendent  of  Waier  WorkSj  Burlington^  Vt: 

Dear  Sir  : — Having  been  invited  for  the  second  time  to 
examine  the  bacteriological  condition  of  the  Burlington  water 
supply  as  a  control  upon  its  sanitary  condition,  I  have  the 
honor  to  report  as  follows : 

A  small  room  at  the  motor  house  was  first  converted  into 
a  laboratory  in  which  the  necessary  cultivations  could  be  con- 
ducted. On  account  of  its  convenient  location  near  both  res- 
ervoirs and  the  fact  that  it  is  supplied  with  water  from  both 
high  and  low  service  systems,  this  room  possesses  many  ad" 
vantages  and  might  at  slight  expense  be  made  into  an  excel- 
lent and  useful  laboratory  for  the  water  department.  Steril- 
izers were  improvised,  also  an  apparatus  for  incubating  bac- 
teria at  the  blood  heat. 

Besides  the  sanitary  examination  of  the  present  water 
supply  some  time  was  devoted  to  a  study  of  the  possibility  of 
its  pollution  from  various  remote  sources.  The  careful  ex- 
amination of  the  present  supply  was,  however,  regarded  as  of 
most  importance.  Samples  were  taken  from  the  present  in- 
take, the  old  intake,  the  pump-well  and  the  tap  on  the  pump 
at  the  pumping  station,  the  reservoirs  and  from  taps  on  both 
high  and  low  service-pipes  in  different  parts  of  the  city.  I 
also  examined  samples  of  sewage  and  of  lake  water  taken  at 
points  near  the  sewer  outfall.  By  these  means  it  was  possi- 
ble to  test  not  only  the  sanitary  condition  of  the  water  as  it  is 
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delivered  to  the  consumer  but  also  at  a  number  of  places  in 
the  course  of  tlie  water  from  its  entrance  to  the  pipes  at  Apple 
Tree  intake  until  it  returns  to  the  lake  as  sewage 

The  results  of  these  examinations  were  eminently  satis- 
factory and  show  that  there  has  been  no  deterioration  in  the 
quality  of  the  water.  No  evidence  of  sewage  contamination 
was  observed  in  the  water  from  the  present  intake  or  from 
the  pump,  but  the  water  from  the  old  intake  gave  much  evi- 
dence of  pollution,  showing  again  the  beneficence  of  the 
change  by  which  the  intake  was  removed  to  Apple  Tree  reef. 
These  results  are  regarded  with  satisfaction  as  they  show  that 
the  lake  water  at  the  intake  is  practically  pure  and  that  the 
intake  pipe  is  free  from  leakage.  To  show  the  difference  in 
bacterial  contents  the  following  figures,  giving  the  numbers 
on  different  days  and  consequently  under  different  conditions 
may  be  of  interest : 

Source  of  Water,  Bacteria  per  c.  e, 

Apple  Tree  Reef 87 

Old  Intake 875 

Apple  Tree  Reef 97 

Old  Intake 910 

Apple  Tree  Reef 98 

Old  Intake 1036 

Apple  Tree  Reef 52 

Old  Intake 456 

The  averages  of  a  large  number  of  samples  of  water  from 
high  and  low  service  pipes  taken  in  the  city  proper  gave  satis- 
factory results  and  attest  the  good  quality  of  tlie  water  as  it 
reaches  the  consumer.  The  figures  are  slightly  liigher  than 
tlie  avei-age  number  found  at  tlie  intake,  a  condition  due  ap 
parently  to  disturbance  in  the  pipes,  pump  well,  etc. 
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Low  service  taps 116 

High  service  taps 119 

Some  low  service  samples  taken  at  the  outskirts  of  the 
city  and  at  the  end  of  a  lonp;  line  of  pipe,  gave  very  low  re- 
salts,  thus  confirming  a  well-substantiated  theory  that  under 
some  conditions  bacteria  disappear  in  the  pipes. 

A  series  of  tests  was  made  by  which  I  attempted  to  trace 
bacteriological ly  any  currents  which  might  flow  from  tlie  sewer 
outfall  toward  the  lake  front,  tims  tracing  the  sewage  bacteria 
after  tliey  reach  the  lake.  Samples  were  collected  at  the 
sewer  outfall,  Champlain  Co.'s  dock,  yacht  club  and  old  in- 
take, and  from  points  in  the  harbor  opposite  these  places  at 
about  three-fourths  the  distance  to  the  breakwater. 

The  results  gave  no  indication  of  well-defined  currents; 
the  number  of  bacteria  along  the  lake  front  diminished  grad- 
ually as  the  distance  from  the  sewer  outfall  increased,  while 
at  points  more  remote  from  the  shore  the  numbers  were  very 
much  smaller  but  still  larger  than  were  found  at  the  intake. 
This  might  perhaps  be  regarded  as  evidence  that  a  slow  cur- 
rent, closely  following  the  shore  line  flows  in  a  northerly  direc- 
tion from  the  sewer  outfall,  yet  the  almost  total  lack  of  cur- 
rents renders  the  conditions  for  settling  or  sedimentation  most 
favorable. 

A  question  having  arisen  in  some  quarters  as  to  the  pos- 
sibility of  pollution  of  the  water  supply  from  the  Winooski 
Kiver,  I  made  examinations  of  samples  of  water  collected  at 
a  number  of  difiEerent  points  in  the  river  for  the  purpose  of 
ascertaining  the  bacterial  condition  of  the  water.  As  this  is  a 
stream  which  does  not  receive  a  large  amount  of  sewage  I  was 
not  surprised  to  find  that  the  number  of  bacteria  nominally 
occurring  in  the  water  was  small  as   compared   with   streams 
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which  are  markedly  sewage-i)oiluted.  Samples  were  taken  at 
the  surface  and  at  a  depth  of  five  feet.  The  results  of  these 
analyses  as  sliown  in  the  following  table  are  interesting. 

Place,  _      Surface.    5  ft,  depth. 

Hemeburg  Bridge 336  480 

Grapevine  Island 345  420 

Guoyettes'  Bluff 272  30G 

Estuary 178  237 

Lake  at  mouth  of  River 194  173 

It  should  be  stated  that  at  all  the  points  in  the  river  from 
which  samples  were  taken  the  current  is  slow  and  the  depth 
but  slightly  exceeded  five  feet.  Therefore  the  *'deep"  sam- 
ples came  from  very  near  the  river  bottom.  The  diminution 
in  numbers  may  be  the  result  of  two  factors,  1  sedimentation, 
2  mixing  with  the  colder  and  purer  water  from  the  lake.  The 
results  indicate  that  the  river  water  is  somewhat  purified  en 
route  to  the  lake,  and  the  possibility  of  contamination  of  the 
Burlington  supply  from  this  source  may  be  regarded  as  very 
slight. 

I  have  made  cultures  from  the  water  of  the  broad  lake 
taking  samples  from  the  surface  and  at  various  depths  down 
to  75  feet.  The  water  is  apparently  pure  as  shown  by  the 
character  of  the  organisms.  In  some  cases  practically  pure 
cultures  of  Bacillus  fluorescens  liguifaeiens^  a  species  fre- 
quently found  in  the  ])urest  of  natural  waters,  were  obtained. 

The  reports  of  the  Health  Oflicer  add  abundant  evidence 
tliat  the  water  supply  is  in  a  satisfactory  condition,  only  one 
per  cent,  of  all  the  deaths  recorded  for  the  first  nine  months 
of  1897  being  from  diarrheael  diseases,  and  the  number  of  cases 
being  very  small.     These  reports  added   to  the  results  of  my 
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investigations  lead  me  to  regard  the  water  supply  as  at  present 
excellent,  but  it  must  never  be  forgotten  that  the  sanitary  con- 
dition of  the  water  supply  depends  largely  upon  the  integrity 
of  the  intake  pipe,  and  every  precaution  should  therefore  be 
taken  to  guard  against  leakages  as  well  as  to  keep  sewage  as 
remote  as  possible  from  the  intake. 

Respectfully  submitted, 

SAMUEL  C.  PRESCOTT. 


Digitized  by 


Google 


Digitized  by 


Google 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 

,               Thirtj?«Sccond  Annual  Report 

i 

1 

! 

1                                                 of  the                                                 I 

1 

Water  Department 

1 

of  the 

t 

1 

City  of  Turlington,  Vt. 

1 

and  of  the 

1 

Water  Commissioners 

1 

The  Tenth. 

1 

Occ«?mb<?r  31,  1898. 

1 

Burlington  : 

in              ^.   Dodge,    Printer. 

1899. 

1 

tJFTatgry:^..-.^^^t»^>>^^^cg.'w,-v.    -.■•>•-    •^/•.---!-  .■---/■<-    Di-n  -h:-v.-  ^-  ^    /^  ^^/i\^ 

J 

Compliments  of 

FRANK  H.  CRANDALL 


Sup 


^Please  esi-banije. 


T. 


Digitized  by 


Google 


Digitized  by 


Google 


Thirt\^'Secotid  Atitiual  H^port 

of  the 

Wat<?r  Dcpartm<?nt 

of  the 

CitV  of  Turlington,  Vt, 

and  of  the 

Wdtifr  Commissioners 


The  Tenth. 


Occ<?mb<?r  81,  1898. 


Burlington  : 

Prentiss  C.  Dodge,  Printer. 

1899. 


Digitized  by 


Google 


BOARD  OF  WATER  COMMISSIONERS. 


J.  E.  LANOU,  Chairman,  (Term  expires  1900.) 
ALVARO  ADSIT,  (Term  expires  1901.) 
JOHN  J.  FLYNN,  (Term  expires  1899.) 


OFFICERS. 


FRANK  H.  CRANDALL,  C.  E.,  Superintendent. 

Miss  F.  P.  EADY,  Registrar. 

Miss  K.  M.  McCAFFREY,  Office  Assistant. 

JOEL  W.  THOMAS,  Engineer  at  Pumping  Station. 

WILLIAM  CASSIDY,  Foreman. 

OSCAR  HEININGER,  Chief  Inspector. 


Digitized  by 


Google 


WATER   DEPARTMENT. 


TENTH  ANNUAL  REPORT 

OF    THE 

WATER    COMMISSIONERS, 


To  the  Honorable,  the  City  Couyidl,  City  oj  Burlington  : 

Gentlemen  : — In  compliance  with  the  city  ordinance, 
the  Water  Commissioners  respectfully  submit  the  following, 
their  report  for  the  year  ending  December  31,  1898. 

The  receipts  from  water  rates  for  the  year  have  been 
$45*958.84,  a  slight  increase  over  those  of  1897.  The  amount 
of  the  unpaid  bills  is  also  slightly  in  excess  of  that  reported  a 
year  ago. 

There  is  this  year,  as  there  has  been  for  a  number  of 
years,  a  large  amount  charged  to  current  expense  whi^rh, 
though  perhaps  properly  chargeable  to  this  account,  was  in  no 
sense  a  necessary  expense  of  maintenance. 

Though  the  pumpage  for  the  year  has  been  about  twelve 
million  in  excess  of  that  of  the  year  previous,  it  still  falls  more 
than  ten  million  short  of  any  of  the  years  immediately  preced- 
ing. The  average  daily  consumption  for  the  year,  805,800 
gallons,  about  100,000  gallons  less  than  that  of  five  years  ago, 
has  required  an  average  daily  run  of  less  than  ten  hours. 

The  pumping  machinery  has   not  cost   more  than   usual 

for  repairs,  is  in  excellent  condition  and  as  capable  of  efficient 

service  as  it  ever  was, 
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The  above  fact  constitutes  no  argument  against  more 
economical  and  efficient  machinery. 

We  would  renew  our  previous  recommendations  relative 
to  the  setting  of  boundary  posts,  and  the  prohibition  of  en- 
croachment upon  the  low  service  premises  and  right  of  way. 

The  recent  lumber  yard  conflagration,  at  which  nine  hy- 
drants were  used,  and  on  account  of  which  about  six  million 
gallons  of  water,  or  more  than  enough  to  supply  the  average 
demand  for  a  week  was  pumped,  furnished  an  excellent  testi- 
monial as  to  the  ability  of  the  water  works  to  maintain  a  good 
fire  pressure  in  time  of  heavy  draft  in  that  locality. 

Biological  examinations  of  the  supply  were  made  as  usual 
during  the  season,  and  with  the  usual  satisfactory  result. 

For  details  of  the  season's  work  and  expenditures,  refer- 
ence is  made  to  the  accompanying  report  of  the  Superinten- 
dent. 

Respectfully  submitted, 

j.  E.  LANOU,         )         ^^jg^ 

JOHN  J    FLYNN,  ic°'"™'^»°"^'"^- 
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THIRTY-SECOND  ANNUAL  REPORT 

OF    THE 

SUPERINTENDENT   OF  WATER  WORKS. 


To  the  Ho7iorable  Board  of  Water  Commissioners  oj  the  City 
of  Burlington,   Vt.  : 

Gentlemen: — The  following  is  a  statement  of  the 
receipts  and  disbursements  of  the  Burlington  City  Water 
Works  for  the  year  ending  December  31,  1898. 

FUNDS  AVAILABLE'  FOR   THE   USE   OF  THE    DEPARTMENT. 

App.  by  charter  for  current   expenses $42,924  16 

'*       **        •*         **  sinking  fund 2,259  16 

From  sales  of  material,  permits,  etc 637  64 

Total  for  current  expense  and  sinking  fund  $45,820  96 
Appropriation    for  construction 3, 500  00 

Total  funds  available $49,320  96 

Drawn 49, 306  18 

Unexpended — 1 . $         14  78 

SINKING  FUND. 

Since  the  enactment  of  the  amendment  to  the  city  charter 
requiring  that  "A  sum  not  less  than  five  per  cent,  of  the 
amount  of  the  gross  receipts  from  all  sources  derived  from 
the  use  of  water  for  the  year  ending  the  31st  of  December  of 
the  year  previous  shall  be  placed  to  the  credit  of  the  sinking 
fund  to  be  applied  in  the  reduction  of  the  bonded  and  other 
indebtedness  of  the  city  incurred  for  the  benefit  of  the  water 
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department/*  deposits  have  been  made  with  the  City  Treas- 
urer as  follows : 

September  lo,  1897 $2,360  25 

August  4,  1898 2,259  16 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer $49,306  18 

DISBURSEMENTS. 
Construction  : 

Cast  iron  pipe $     1,018  84 

Labor  on  mains 


Gates 

Hydrants 

Gate  and  cut  off  boxes- 
Lead  and  yam 

Material  for  services — 
Labor  on  services 


1.394 

10 

282 

91 

150 

00 

112 

90 

4' 

00 

95 

47 

390 

00 

95« 

13 

664 

13 

638 

95 

514 

93 

446 

60 

400 

00 

300 

00 

300 

00 

$   3,485    22 


Current  Expenses  : 

Interest $10,365  00 

Pay-rolls 3,757  66 

Salary  of  Superintendent 1,200  00 

Care  and  repair  of  reservoirs  and  resi- 
dent premises 

Tank  cleaning  and  repairs 

Material  for  management  and  repairs 
Horse  keeping,  shoeing,  repairs  and 

bam  rent 

City  of  Burlington,  other  departments 

Salary  of  Registrar 

Salary  of  Water  Commissioners 

Castings 
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Plumbers*  bills 253  94 

Printing,  advertising  and  postage —  239  64 

Hydrant  repairs 228  56 

Fuel  and  light  for  office  and  shop 202  98 

Corporation  stops  and  brass  goods —  150  68 

Tools « 130  28 

Repair  of  tools 129  85 

Freight  and  express  charges 90  74 

Telephone  rent 78  00 

Six  ton  Fairbanks  scales 75  00 

Office  expenses 56  64 

Biological  examinations  of  supply —  50  00 

Damages 38  24 

Replaced  cement  pipe  with  cast  iron. 

Cast  iron  pipe $4,354  03 

Lead  and  yam 745  48 

Water  gates 341  75 

Labor 5,197  51 


$10,638377 
$3^9o8  72 


Pumping  Division  : 

Fuel --— $  3,299  70 

Payrolls 2,471  31 

Repairs  to  buildings  and  grounds 1*234  64 

Supplies 264  79 

Repairs  to  machinery 138  93 

Repairs  to  motor 64  84 

Damper  regulator 56  00 


%  7,530  21 
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Meter  Division  : 

Meters $  2,391  90 

Pay-rolls 1,521  69 

Repairs  and  freight 209  28 

$  4,122  87 

Sinking  Fund  : 

L.  C.  Grant,  Treasurer $  2,259  16 

$  2,259  16 

RECAPITULATION. 

Construction $  3,485  22 

Sinking  fund 2,259  16 

Current $31,908  72 

Pumping 7,530  21 

"       Meter 4,122  87 

43,561   80 

$49,306  18 

WATER  TAX  COLLECTIONS. 

RECEIPTS. 

Schedule   rates $11,841  39 

Meter  rates 34, 117  45 

$45,958  84 

DISBURSEMENTS. 

L.  C.  Grant,  City  Treasurer $45,958  84 

We,  the  undersigned,  have  examined  the  books  and 
vouchers  for  the  year  1898  of  F.  H.  Crandall,  Superintendent 
of  the  City  Water  Works,  and  find  them  correct. 

GEO.  W.  BECKWITH,     ) 

JOHN  C.  FARRAR,  f  Auditors. 

THOMAS  FAILEY,  ) 
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Statement  of  assessments  and  current   expenditures  for 
year  ending  December  31,  1898. 

ASSESSMENTS.  EXPENDITURES. 


PAID. 


Meter  rates... $34, 103  60 


Interest $10,365  00 

Replug  cement 


vSehed.   rates.-   11,803  29  1    pipe 10,638  77 

k^urrent $10,904  95 

$45,906  89  I  Pumping 7,530  21 

Mat.  &  Labor.       58:^  22-46,490  lljMeters 4,122  87 


UNPAID. 


-22,558  03 


$43,561  80 

Meter  rates... $ 

47  20 

Excess  of  as- 

Sched. rates.. 

60  37 

sessments 

To  Slnk'g  fund 

2,259  16 

107  57 

*»  CityTreas.. 

938  89 

Mat.  &  Labor. 

162  17  $    269  74 

Total  excess- - 

$  3,198  05 

$46,759  ao 

1 

$46,759  85 

WATER   PUMPED. 

1898.  Gallons. 

January 20,110,025 

February 18,098,300 

March 20,332,550 

April 21.653,300 

May 23,783,625 

June 29,751,075 

July 31,622,350 

August 27,381,775 

September 26,948,850 

October 23,138,725 

November 24,538,575 
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December 26,759,200 


Total,  1898 294,118,350 

Total,  1897 282,550,525 


Increase  in  1898 11,567,825 

Daily  average  in  1898 805,800 

Daily  average  in  1897 774»m 

SERVICES. 

There  have  been  added  67  services  of  the  following  sizes  : 

Sixty-two >2  inch. 

One K     " 

Two 1 

One i>^     '' 

One 4 

Of  the  above,  three  services,  two  for  the  Bradlej'  prop- 
erty on  South  Union  street  and  one  for  the  Warner  estate  on 
Church  street,  were  laid  prior  to  street  improvement  without 
application  from  the  owner  of  the  premises  to  be  supplied  and 
are  not  as  yet  in  use.  Eleven  services  have  been  replaced, 
seven  on  account  of  street  improvement,  and  four  for  other 
causes. 

Two  services  were  divScontinued  prior  to  laying  the  brick 
roadway  on  Church  street. 

HYDRANTS. 

Two  post  hydrants  have  been  added,  one  on  North  Bend 
street  near  Crowley,  and  one  on  Henry  street  at  Weston. 

Five  hydrants  have  been   discontinued,  four  in  the  rail- 
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road  yard  and  one  at  comer  of   Briggs  street  and  Lyman 

avenue. 

Total  number  of  public  hydrants 174 

Total  number  of  private  hydrants 31 

205 
SUPPLY  PIPE. 

No  pipe  of   less  than  four  inch   diameter  has  been  laid 
during  the  past  season. 

Supply  pipe  has  been  discontinued  as  follows : 
North  Bend  St. ,  between  North  avenue  and*  Volz      640  feet. 

North  street  from  North  Willard  to  Prospect 1,070     ** 

Ward  street,  easterly  from  Blodgett 60     ** 

Discontinued i,770     ** 

Total  Jength  now  in  use 13»938     ** 

MAINS. 
New  mains  have  been  laid  as  follows : 

WITH   6   INCH  -CAST   IRON    PIPE. 

Feet. 

First  street,  from  Oak  to  Bright 383 

Mansfield  avenue,  northerly  from  dead  end 120 

North  Bend  street,  between  North  avenue  and  Pitkin — 1,080 

Bradley  street,  easterly  from  South  Union 21 

South  Union  street,  from  College  to  Main 405 

Champlain  street,  from  College  to  Main 350 

Greene  street,  southerly  from  Hickok 104 

Center  street,  from  College  street  northerly 120 

Kilbum  street,  from  dead  end  to  St.  Paul 323 

Drew  street,  from  Ward  southerly 57 
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Hydrant  branch  and  fire  service  at  the  pumping  station-  58 

Ward  street,  from  North  Bend  to  Blodgett 149 

Pitkin  street,  from  dead  end  to  North  Bend 125 


3.295 

WITH   4   INCH   CAST   IRON   PIPE. 

Feet. 

Ward  street,  connecting  dead  end 366 

Luck  street,  from  Interval  avenue  westerly 254 

Orchard  terrace,  dead  end  southerly 38 

658 

Total  length  new  mains 3i953 

Cement  pipe  in  the  following  streets  has  been  replaced  : 

WITH    12    INCH   CAST   IRON    PIPE. 

Feet. 
North  street,  from  Willard  to  Prospect 1,070 

WITH    10   INCH    CAST   IRON    PIPE. 

South  Union  street,  from  Howard  to  St.  Paul 858 

WITH    8   INCH    CAST   IRON    PIPE. 

North  Winooski  avenue,  from  Pearl  to  Grant 588 

WITH   6   INCH    CAST   IRON    PIPE. 

First  street,  from  Bright  to  Winooski  avenue 696 

South  Champlain  street,  between  Maple  and  Pearl 1,827 

Maple  street,  from  Battery  to  Champlain 304 

Bank  street  at  Champlain 79 

Lafountain  street,  from  Cedar  to  North  Bend 700 

Beach  street,  easterly  from  South  Union 49 

North  Bend  street,  from  Lafountain  to  Rose 470 

Rose  street,  from  North  Bend  to  North 1,064 
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Cedar  street  at  Rose q5 

Bright  street  at  First 37 


Total  length  replaced . 7,837 

I.ENGTH   OF  PIPE  NOW   IN   USE. 

Cement 43,269  feet.       8  miles+ 


Iron i53»oo8     " 

Total 196,267     " 

GATES. 

The  following  gates  have  been  discontinued 

Oak  street  at  Interval  avenue 

First  street  at  Winooski  avenue 

Bank  street  at  Champlain 

Champlain  street  at  College 

North  street  at  North  Willard 

Maple  street  at  Champlain 

Beech  street  at  South  Union 

North  street  at  Prospect 

North  street  at  east  line  of  Willard- 

South  Union  street  at  St.  Paul 

North  Winooski  avenue  at  south  line  of  Grant 

Grant  street  at  Winooski  avenue 

Rose  street  at  North  Bend 

Cedar  street  west  of  Rose 

Lafountain  street  at  North  Bend 

Total  discontinued 17 

The  following  gates  have  been  set : 
North  street  east  line  of  North  Willard i 


29 
37 


4 

4 
3 
6 

4 

4 

4 

3 
10 

6 

4 

3 

3 

4 

4 


+ 
+ 


inch. 


12    inch. 
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College  street  at  east  line  of  Pearl 

South  Union  street  at  St.  Paul 

Church  street  at  south  line  of  Cherry 

North  Winooski  avenue  at  Grant 

First  street  at  west  line  of  Winooski  avenue- 
First  street  at  east  line  of  Bright 

First  street  at  west  line  of  Bright 

First  street  at  east  line  of  Interval  avenue 

Oak  street  at  west  line  of  Interval  avenue 

South  Champlain  at  south  line  of  Maple— i — 

South  Champlain  at  north  line  of  Maple 

South  Champlain  at  south  line  of  College 

South  Champlain  at  north  line  of  College 

South  Champlain  at  south  line  of  Bank 

South  Champlain  at  north  line  of  Bank 

Maple  street  at  west  line  of  South  Champlain- 
Bank  street  at  east  line  of  South  Champlain — 
Bank  street  at  west  line  of  South  Champlain— 
Lafountain  street  at  south  line  of  North  Bend- 
North  Bend  street  at  north  line  of  Ward 

"      ''  west  ,      '*      Rose 

''      *'east  ''         *•    

'•     '*  west         ''         Lafountain 
"      "east 

Rose  street  at  south  line  of  North  Bend 

"north         •'    Cedar  street  east— 

*•  south         "         ''  •*     

Cedar  street  at  east  line  of  Rose 

Cedar  street  at  west  line  of  Rose 

Bright  street  at  south  line  of  First 

Mansfield  avenue  at  south  line  of  North 


I       lO 

inch 

I       lO 

it 

I       8 

i( 

I       8 

»• 

I       6 

i( 

I       6 

( ( 

I       6 

♦* 

I       6 

*•. 

I       6 

( t 

I       6 

t  i 

I       6 

•» 

I       6 

<  t 

I       6 

it 

I       6 

'« 

I       6 

4t 

I       6 

I  I 

I       6 

i  ( 

I       6 

** 

I       6 

1  ( 

I       6 

i  t 

I       6 

(  t 

I       6 

*» 

I       6 
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I       6 

'♦ 
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Bradley  street  at  east  line  of  South  Union i  6    inch. 

South  Union  street  at  north  line  of  Main i  6 

Greene  street  at  south  line  of  Hickok i  6 

Kilbum  street  at  west  line  of  St.  Paul i  6 

Drew  street  at  south  line  of  Ward i  6 

Beech  street  at  east  line  of  South  Union i  6 

Ward  street  at  east  line  of  Blodgett i  6 

Pitkin  street  at  south  line  of  North  Bend i  6 

Pumping  Station  Yard  Fire  Service i  6 

Pumping  Station  Yard  Hj'^drant  branch i  6 

Ward  street  at  west  line  of  Blodgett i  4 

Luck  street  at  west  line  of  Interval  avenue i  4 

Luck  street  254  feet  west  of  Interval  avenue—     i  4 

Grant  street  at  west  line  of  Winooski  avenue —     i  4 

Grant  street  at  east  line  of  Winooski  avenue—     i  4 

Union  street  north  of  Adams  street  branch i  4 

Kilburn  street  on  fire  service  for  V.  B.  Co i  4 

Total  added 49 

Total  now  in  use 573 

REPAIRS. 

The  repairs  for  the  year  have  been  : 

On  cement  pipe 7  breaks. 

On  cement  pipe 2  leaks. 

On  iron  pipe 7      '* 

On  service  pipes 11       " 

On  broken  hydrants 6 

On  broken  gates 2 

HIGH  SERVICE. 
The  consumption  on  the  high   service,  as  indicated   by 
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the  pumping  record  of  that  station,  was  about  twelve  and  one- 
half  million  gallons,  or  about  4  per  cent  of  that  of  the  low 
service.  Of  this  amount  about  86^  per  cent  was  measured 
to  consumers  through  meters,  one-fourth  of  one  per  cent  was 
estimated  to  have  been  used  where  meters  stopped  and  where 
it  was  inexpedient  to  apply  meters,  five  per  cent  was  the  esti- 
mated loss  in  the  motor  and  about  eight  per  cent  only  remains 
unaccounted  for. 

It  did  not  become  necessary  to  use  the  auxiliary  steam 
plant  at  the  high  service  station,  except  during  the  cleaning 
and  repair  of  the  tank,  and  but  about  one  and  one-half  per 
cent  of  the  high  ser\nce  supply  was  pumped  by  steam. 

METERS. 

There  are  now  in  use  1,963  meters,  an  increase  of  162 
over  last  year. 

Of  the  water  pumped,  46  per  cent  has  passed  through 
meters  yielding  74  per  cent  of  the  revenue. 

Respectfully  submitted, 

F.  H.  CRANDALL. 


Burlington,  Vt.,  Oct.  3,  1898. 

Mr,  F.  H.  Crandall,  Supt.  Burlington  Water  Works,  City  : 

Dear  Sir  : — At  your  request  I  have  made  a  careful  bac- 
teriological examination  of  the  water  supply  of  this  city  with 
results  as  given  below.  The  work  extended  through  the 
months  of  August  and  September.  Specimens  were  taken 
from  thirty  (30)  different  places  as  indicated  in  the  tabula- 
tion. 
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SOURCE  OF   SPECIMEN.  to  c'Lnwm^eii'! 

10  feet  north  main  sewer  outlet 6740 

50  feet  off  Champlain  Transportation  Co.^s  wharf 1165 

50  feet  from  mouth  of  main  sewer 550 

Faucet — house  of  J.  H.  Linsley — South  Union  street —  224 

Off  dock  at  pumping  station 205 

Oflfice  Lang  &  Goodhue,  Park  avenue 200 

Shelbume  reef  buoy 190 

100  feet  east  of   breakwater,    opposite  Lake  Champlain 

Yacht  Club  wharf 181 

Laboratory  Hayward  Block,  Main  street 175 

Tap  in  pumping  station 170 

Tap  Mary  Fletcher  Hospital 160 

North  reservoir 160 

100  feet  east  of  breakwater,  opposite   Champlain  Trans- 
portation Co. 's  wharf 154 

Higher  service,  tap  in  motor  house 146 

50  feet  off  Lake  Champlain  Yacht  Club  wharf  east 145 

Faucet — Lake  Champlain  Yacht  Club  house 132 

100  feet  east  of  breakwater,  opposite  Maple  St.  wharf —  132 

50  feet  west  of  south  wharf 126 

Off  dock — Lake  Champlain  Yacht  Club  wharf 121 

Oflfice  Lang  &  Goodhue  (first  drawn) 119 

50  feet  off  south  end  breakwater 114 

South  reservoir ' —  no 

Higher  surface  reservoir 104 

300  feet  off  south  end  Linsley  slip,  west 92 

Appletree  reef  (intake) 66 

Rock  Point  Institute — faucet  in  kitchen 66 

Faucet — car  barn — North  Winooski  avenue 63 

Off  north  end  breakwater 55 
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200  feet  west  of  pumping  station 44 

300  feet  west  of  W.  &  D.  G.  Crane's  mill 3.7 

Water  containing  not  over  300  micro-organisms  to  the 
cubic  centimeter  is  considered  perfectly  safe  for  domestic  use 
provided  of  course,  that  the  bacteria  are  of  the  varieties  usu- 
ally found  in  water,  and  not  those  of  a  pathogenic  nature. 
None  of  these  latter  (or  disease  germs)  were  found  in  the 
water  supply  of  this  city. 

The  specimens  of  water  collected  from  the  lake  were 
taken  during  various  conditions  of  temperature  and  wind, 
and,  I  believe,  represent  a  fairly  accurate  average  condition 
of  the  water  at  the  different  localities. 

Examination  of  the  table  above  given  will  show  the  ex- 
cellent character  of  the  water  supplied  to  our  citizens. 

Respectfully  submitted, 

JO  H.  UNSLEY,  M.  D. 
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SUMMARY  OF  STATISTICS. 

SUGGESTED   BY  THE 

NEW   ENGLAND  WATER  WORKS  ASSOCIATION- 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  1867-8. 

Owned  by  City. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 
I.     Builders  of  pumping  machinery,  H.  R.  Worthington. 

riz^o^^^^f;^*,     C^  Bituminous, 
f^f"^  V  Revnoldsville. 

3.     Total  pumpage  for  the  year,  294,118,350  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average    dynamic  head  against  which  pumps  work,  316 

feet.     Cost  of  pumping  figured  on  pumping  station 
expenses,  $7,530.21. 

11.  Per  million  gallons   raised  against  dynamic  head  into 

reservoir,  $25.61. 

12.  Per  million   gallons   raised  one   foot  high   (dynamic), 

$0.08.     Cost  of  pumping  figured  on  total  maintenance, 
$43,561.80. 

13.  Per  million  gallons  raised  against  dynamic  head  into 

reservoir,  $148.13. 

14.  Per  million  gallons  raised  one  foot  high  (dynamic)  $0,468. 
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Division  I. 


FINANCIAL. 

MAINTENANCE. 


EXPENDITURES. 


From  Consumers  : 

A.  Water  rates,  domestic. 

B.  Water  rales,  mfj^ 


C.  Net  receipts  for  water, 

D.  Miscellaneous 


E.  Total ... 

From  public  funds  : 

F.  Hydrants 5.v  i'^ 

H.     Street  watering*.,      i  s; 
I.      Public    buildinjfs 

and  pnrkh* 2; 

Watering  trouRh.-i.      ?v 


A  A.     Management  and  repairs. 

j^r.^li  4S  Repl.  cement Jio6.;S77 

..    .     2.S74  41  Current  expenses  i»).g«n  9S 

Pumping      "  7.5 v>  21 

40,1  IS  ^fS  Meter  "  4.122  •S7$^^^,i96  So 

.    ..        fSv  fH  ^ 

I    BB.     Interest     on    bonds     and 

...  >4<>.7.s,>  5"  I  notes 10.36500 


K. 


Gross     receipts    from 
sources  


CC.     Total   maintenance $43,s6i  Ho 

DD.  Bal.    to    Sinking 

I  Fund   5  2,^fv)  25 

Bill  to  City  Treas.       67.;  43 

5>4-'  '^  

Total  balance 3,o,vi  6^^ 

54^>,»j.s''>  4S        KE.  Total N^\59^  4*^ 


♦  Paid  at  meter  rales. 

Division  II. 


f 

From  fixed  rates.  { 


L.      Domestic $11,841  39 

M.     Manufacturing 


From  meter  rates. 


i  N.     $11,841  39 

f  O.      Domestic $31,243  04 

j  P.      Manufacturing     2,874  41 

[Q.     $34,117  45 

Total $45,958  84 

CONSTRUCTION. 


KECEII'TS. 


T.     Approj)riation. 
V.    Total 


DISHUKSKMENTS. 


FF.      Extension  of  mains ^'-^  75 

(Hi.    Kxtension  of  services 5\s  47 


K  K .     Total 53.4S5  22 


w. 

X. 

Y.* 

Z. 


Cost  of  work  to  date $463,113  31 

Bonded  debt  at  date 258,50000 

Value  of  sinking  fund  at  this  date 181,572  88 

Rate  of  interest,  four  per  cent. 


^Toward  paying  the  entire  bonded  debt  of  the  city,   754,000  00 
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CONSUMPTION. 

Estimated  total  population  at  date,  18,000. 

*'  "  *'  on  lines  of  pipe,  17,600. 

**  '*  *'  supplied,  17,400. 

Total  number  of  gallons  consumed  for  year,  294,118,350. 

Passed  through  domestic  meters,  120,979,500  gallons,  or 
41  per  cent. 

Passed    through  manufacturing  meters,  14,785,500  gal- 
lons, or  5  per  cent. 

Average  daily  consumption,  805,800  gallons. 

Gallons  per  day  to  each  inhabitant,  45. 

Gallons  per  day  to  each  consumer,  46. 

Gallons  per  day  to  each  tap,  251. 


I. 
2. 

3. 
4. 
5. 

6. 

7- 
8. 

9. 
10. 


9. 
10. 
11. 
12. 
1:1 

14. 
15. 


DISTRIBUTION. 


MAINS 


Kind  of  pipe,  cement  lined, 
cast  iron,  wrought  iron. 

Size  from  4  to  .'JO  inches. 

Extended,  3,8:5:i  Un^t. 

Discontinued,  7,8;i7  feet. 

Total  now  in  use,  'M  miles. 

( 'ost  of  repairs  per  mile,  $8.r)0. 

Lea  lis  per  mile,  0.22. 

Small  distribution  pipe  less 
than  four -inch,  total 
length,  13,0:^  feet. 

Hydrants  added,  2. 

Number  now  in  use,  205. 

Stop-gates  added,  411. 

Number  now  in  use,  ')78. 

Small  stop-gates  It^s  than 
four-inch,  total,  5(). 

N  umber  of  bio  w-ott' gates,  12. 

Range  of  pressure  on  mains 
at  center,  for  day  and 
night,  70  to  85  pounds. 


SERVICES. 


10. 
17. 

18. 
VJ. 
20. 
21. 
22 

ifj'. 

24. 


I   20. 

I 


27. 

28. 


(ialvanized  iron,  lead. 
From  one-lialf  to  six  inches. 
1,800  feet. 
()0  feet. 

17  miles  or  1)1,550  feet. 
Service  taps  added,  07. 
Number  now  in  use,  J^,202. 
Average  length  of  services, 

27  feet. 
Average    cost    of    services, 

S7.00. 
Meters  added,  1(*)2. 
Numl)er  now  in  use,  l,i)0;3. 

a.  domestic. 1,1)20 

b.  manufacturing-       iJ7 
Motors   and  elevators,  add- 
ed, 2. 

Number  now  in  use,  .'55.  . 


STORAGE. 
Earthwork   reservoirs,    low   ser\'ice,    capacity  7,000,000 
gallons  ;  iron  tank,  high  service,  capacity  169,617  gallons. 
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AND  OF  THE 


WATER  COMMISSIONERS 
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January  1,  I900. 


BUBLINGTON : 

FRKK  PRBBS  ASSOCIATION, 
PRINTBBS,   BIMPEBS  AND  BTATIONKBS. 
1900. 
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AND  OF  THE 
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Januarv  i,  I90(). 


BURLINGTON  : 

FREE  PRESS  ASSOCIATION, 

PRINTERS,  BINDERS  AND  STATIONERS. 

1900. 
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J.  E.  Lanou,  Chairman,  (Term  expires  1900). 
Alvaro  Adsit,  (Term  expires  1901). 
James  E.  Meagher,  (Term  expires  1902). 


OFFICERS. 


Frank  H.  Crandall.  C.  E.,  Superintendent. 

Miss  F.  P.  Eady,  Registrar. 

Miss  K.  M.  McCaffrey,  Office  Assistant. 

Joel  W.  Thomas,  Engineer  at  Pumping  Station. 

William  Cassidy,  Foreman. 

Oscar  Heininger,  Chief  Inspector. 
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ELEVENTH  ANNUAL  REPORT 

OF  THE 

WATER  COMMISSIONERS. 


To  the  Honorable,  the  City  Council,  City  of  Burlington: 

GENTI.EMEN: — In  Compliance  with  the  city  ordinance, the 
Water  Commissioners  respectfully  submit  the  following^ 
their  report  for  the  year  ending  December  31,  1899. 

The  receipts  from  water  rates  for  the  year  have  been 
$48,782.71,  an  increase  of  $2,823.87  over  the  receipts  of  last 
year.  The  amount  of  the  unpaid  bills  for  water,  $78.72,  is 
the  least  ever  reported  and  stands,  for  the  most  part,  against 
parties,  the  appearance  of  whose  names  on  such  a  list  is  un- 
necessary and  would,  to  the  average  observer,  be  unexpected. 

A  careful  and  impartial  enforcement  of  the  regulations, 
relative  to  collection  during  the  past  three  years,  has  uni- 
formly resulted  in  the  collection,  within  fifteen  days,  of 
about  ninety-five  per  cent  of  the  rates  for  the  period. 

We  find  that  a  strict  compliance  with  the  instructions  in 
regard  to  the  collection  of  water  taxes  contained  in  the 
water  ordinance,  affords  ample  opportunity  for  the  exercise 
of  judgment. 

The  water  supply  is  now  off  for  non-payment  in  three 
places  only,  and  none  of  the  bills  carried  forward  to  1900 
can  be  regarded  as  at  all  doubtful  of  collection. 

A  statement  in  regard  to  the  enforcement  of  health 
regulations  made  at   a  recent   meeting  of  Vermont  Health 
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Officers,  '*  An  impartiality  that,  recognizing  neither  position 
nor  influence,  serves  everyone  alike,  the  people  will  re- 
spect,*'impresses  us  as  equally  true  of  regulations  in  regard 
:to  the  collection  of  water  rates. 

Our  experience  confirms  this  impression,  as  well  as  con- 
vinces us,  that  the  laying  down  of  definite  instructions,  as  is 
the  case  in  the  water  ordinance,  only  in  regard  to  matters 
upon  which  the  exercise  of  judgment  is  neither  desired  nor 
permitted,  is  conducive  to  generally  satisfactory  results. 

The  amount  required  by  the  charter  to  be  deposited  to 
the  sinking  fund  will,  with  accumulations  at  three  per  cent, 
in  fifty  years,  exceed  in  amount  the  present  indebtedness  of 
the  city  incurred  for  the  department. 

Beside  the  ^2,297.94,  five  per  cent  of  the  appropriation 
required  to  be  deposited  to  the  credit  of  the  sinking  fund  and 
$2,726.42  transferred  to  the  construction  account  to  cover 
the  necessary  extensions  of  the  past  season,  J5, 531. 17  has 
been  deposited  to  the  sinking  fund. 

In  view  of  the  large  amount  of  work  before  the  depart- 
ment in  replacing  small  supply  pipes  with  larger  fire  protec- 
tive mains,  the  preparation  of  the  distribution  system  for  the 
advent  of  pumping  machinery  of  larger  capacity  and  the  in- 
stallation of  a  new  pumping  plant,  it  would  seem  that,  as 
soon  as  materials  can  be  obtained  advantageously,  the  sur- 
plus funds  of  the  water  department  should  be  devoted  to 
these  latter  purposes. 

We  do  not  mean  by  the  above  to  object  in  the  least  to 
the  moderate  reduction  of  revenue  incident  to  the  small  dis- 
count for  cash,  for  which  our  water  takers  have,  for  some- 
time, been  asking,  and  which  it  has  been  our  desire  to  see 
granted  as  soon  as  conditions  should  warrant  it. 
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The  indicated  pumpage   for  the  year,  about  309,000,000- 
gallons,  while   about    15,000,000   in  excess  of  that  of  1898, 
stills  falls  about  28,000,000  short  of  that  of  1893. 

The  pumping  machinery  is  in  excellent  condition,  the 
repairs  to  the  buildings  necessitated  by  the  fire  of  1894  have 
been  completed,  and  the  grounds,  as  opportunity  offers,  are 
being  graded  and  improved. 

Stone  posts,  marking  the  boundaries  of  the  lot  and  right 
of  way,  mentioned  in  the  recorded  description  of  the  prem 
ises,  have,  with  the  exception  of  one  at  the  intersection  of 
the  north  line  of  the  right  of  way  with  the  west  line  of  Lake 
Street,  been  set  and  marked  by  Mr.  H.  M.  Mcintosh,  Citjr 
Engineer,  and  Mr.  Ford,  the  Engineer  of  the  Railroad  Com- 
pany. 

Numerous  biological  and  chemical  examinations  of  the 
city  water  have  been  made  during  the  year  at  the  Labora- 
tory of  the  State  Board  of  Health,  at  the  expense  of  the 
State  of  Vermont.  We  regret  our  inability  to  secure  of  Dr. 
Linsley,  at  this  time,  a  report  in  regard  to  this  valuable 
work. 

A  comparison  of  the  results  of  the  past  year,  with  those 
of  former  years,  serves  to  corroborate  the  genejal  impressioiv 
that  our  excellent  supply  is  suffering  no  .impairment. 

For  tabulated  statement  of  biological  and  chemical  ex- 
aminations, as  also  for  other  details  of  the  season's  work  and 
expenditures,  reference  is  made  to  the  accompanying  report 
of  the  Superintendent. 

Respectfully  submittea, 

J.  E.  LANOU,  (        ^ 

A   ADSIT  <  ^aier 

JAS.  E.  MEAGHER.     (Commissioners. 
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THIRTY-THIRD   ANNUAL  REPORT 
OF  THE 

SUPERINTENDENT  OF  WATER  WORKS. 


To  the  Honorable  Board  of  Water  Commissioners  of  the  City  of 
Burlington y  Vt.  : 

Gentlemen  : — The  following  is  a  statement  of  the 
receipts  and  disbursements  of  the  Burlington  City  Water 
Works  for  the  year  ending  December  31,  1899. 

FUNDS  AVAILABLE   FOR   THE  USE  OF  THE  DEPARTMENT. 

App.  provided  by  charter  for  current  expenses. .  . .  3843,660  90 

"  *'         *'         "       "    sinking  fund 2,29794 

From  sales  of  pipe,  permits,  &c i  533  36 

$47,492  20 

SINKING  FUND. 
Since  the  enactment  of  the  amendment  to  the  city  char- 
ter requiring^  that  **  A  sum  not  less  than  five  per  cent,  of  the 
amount  of  the  gross  receipts  from  all  sources  derived  from 
the  use  of  water  for  the  year  ending  the  31st  of  December  of 
the  year  previous  shall  be  placed  to  the  credit  of  the  sinking 
fund  to  be  applied  in  the  reduction  of  the  bonded  and  other 
indebtedness  of  the  city  incurred  for  the  benefit  of  the  water 
department,"  deposits  have  been  made  with  the  City  Treas- 
urer as  follows  : 
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September  lo,  1897,  5  percent,  required  by  charter  $2,360  25 
August  4,  1898,  "         '*  "         '*         •*         2,25916 

August  10,  1899,         *'         **  *'         *'         **         2,297  94 

November  9,  1899,  surplus  funds iJ,ooo  00 

December  31,  1899,     "  *'    1.531   17 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer  : 
Amt.  of  appropriations  for  current  ex- 
penses  143,660  90 

*•    of  appropriations  for  sinking  fund     2,297  94 

Total  amount  of  appropriations i?45>958  84 

Sales  of  material,  permits,  &c i>533  3^ 

Transfer  from  current  to  construction  account  ....     2,726  42 

$50,218  62 

DISBURSEMENTS. 

Carts  trucHo7i: 

Cast  iron  pipe $1,214  94 

Labor  on  mains 824  62 

Hydrants 136  50 

Packing 14  98 

Material  for  services. $41  27 

Labor  on  services 494  n  535  ^^ 

Total  construction $2,726  42 

MAINTENANCE. 
Current  : 

Pay-rolls $  3,701  51 

Salary  of  Superintendent 1,200  00 

Care   and   repair  of  reservoir,   banks 

and  grounds 693  44 
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Horse   keeping,   shoeing^,  repairs  and 

Barn  rent 525  58 

Material  for  management  and  repairs.  447  59 

City  of  Burlington,  other  departments  437   16 

Salary  of  Registrar 400  00 

Brass  goods 338  25 

Castings 3 18  79 

Salary  of  Water  Commissioners 300  00 

Tank  cleaning  and  repairs 284  73 

Pipe  and  fittings 254  99        x 

Hydrant  repairs 247  08 

Printing,  advertising  and  postage  ....  i7»   15 

Repair  of  tools 90  14 

Testing  intake 84  46 

Office  expenses 78  97 

Telephone  rent 78  00 

Thawing  services  46  74 

Damages 43  7 1 

Gas  for  office  and  shops 34  94 

Care  and  repair  of  private   telephone 

line 32   16 

By  order  of  the  Board  of  Aldermen  : 

W.  P.  &  L.  D.  Clark ?  27  71 

E.  M.  Sutton 2131  49  02 

'$9,858  41 

Replacing  0/  cement  pipe  with  cast-iron  : 

Cast-iron  pipe $2,110  40 

Gates 1 ,02 1  28 

Labor 3,181   73 

Lead  and  yarn 961  81 

t   ly2TS     22 

Interest  • 

Interest  on  debt 10,080  00 
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Pumping  : 

Pay  rolls %  2,061  43 

Repairs  of  buildings  and  grounds i>792  27 

Fuel 1,218  00 

Supplies 2 10  90 

Repairs  to  machine 1 10  20 

Feed  pump 69  48 

Lights    4T   12 

Hig^h  Service  Statioti. 

Repairs  to  building $  127  21 

Repairs  to  steam  pump 2 10  06 

Pay  rolls  for  steam  pump. ...      180  59 

Repairs  to  motor 10  95 

Pay  rolls  for  motor 86  9 1 

Lights    1227         627  99 


$  6,131  39 


Meters  : 

Pay  rolls $  1,498  54 

Meters 1,882  13 

Freight  and  repair  bills 210  98 

*  3.591  65 


Total  maintenance <  36,936  67 

TRANSFERS. 

To  sinking  fund    t  7,829  1 1 

To  construction  account 2,726  42 


Total  transfers $  10,555  53- 

Total  disbursements ^  50,2 18  62 

RECAPITULATION. 

Receipts  from  L.  C.  Grant,  City  Treasurer $50,218  62 
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DISBURSBMBNTS  : 

Transfer  to  construction $2,726  42 

Transfer  to  sinking  fund. . .  .     7,829  11 


Total  transfers $io,555  53 

Construction   2,726  42 

Current 19,858  41 

Replacing 7,275  22 

Pumping 6,131  39 

Meters 3>59i  ^5  26,856  67 


Interest 10,080  00 


Total  maintenance $36,936  67 


Total  disbursements $50,218  62 


WATER  TAX  COLLECTIONS. 

RBCEIPTS. 

Schedule  rates $10,952   11 

Meter  rates 37,830  60 


Total  receipts $48,782  71 

DISBURSEMENTS. 

L.  C.  Grant,  City  Treasurer $48,782  71 

UNPAID   WATER  RATES. 

Schedule  rates,  nine  in  number $28  96 

Meter  rates,  nine  in  number 49  76 


Total  unpaid  Water  rates  forward  to  1900 $78  72 
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AUDITORS'    STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and 
vouchers  for  the  year  1899  of  F.  H.  Crandall,  Superintendent 
of  the  City  Water  Works,  and  find  them  correct. 

We  also  find  that  the  provision  of  the  water  ordinance, 

relative  to  penalty  for  failure  to  pay  promptly,  has  been  fairly 

and  impartially  enforced. 

GEO.  W.  BECKWITH,) 

JOHN  C.  FARRAR,        > Auditors. 

THOMAS  FAILEY,        ) 

Statements  of  assessments  and  current  e  xpenditures  for 
year  ending  December  31,  1899. 

ASSESSMENTS.  DISBURSEMENTS. 

PAID.  Interest 110,080  00 

^^^  ^„^  ^  lieplacing  cement  pipe....    7,275  22 

Meter  rates $37,773  00  (Wnt.. $9,8^41 

Schedule  rates.  10,881  81  Pumping 6,131  39 

m.^^i  ''''^" !:^i^  1!::^J_'^ 

Mat.  and  labor    1,313  92  $49,908  73  Xotal  current  exp $,%,936  (>7 

yj^p^jjj  Excess  of  assess- 
ments. 

Meter  rates $46  66  To  Sinking  fund  $7,829  11 

Schedule  rates 28  96  1   '*  (Construction  2,726  42 

'*  City  Treas'r    2,605  54 

$75  62  

Material  and  labor  53  39      $129  01  Total  excess $13,161  0/ 


$50,097  74  $50,097  74 


WATER   PUMPED. 

1899.  allons. 

January 21,623,575 

February 20,632,700 

March 22,726,750 
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April 22,601,600 

May 28,087  725 

June 29,354,950 

July 32,539»575 

August 32,968.025 

September 26,986,775 

October 26,419,525 

November 23,789,575 

December 21,181,750 

Total,  1899 308,912,525 

Total,  1898 294,118,350 


Increase  in  1899 14,794,175 

Daily  average  in  1899 846,335 

Daily  average  in  1898 805,800 

SERVICES. 

There  have  been  added  98  services  of  the  following  sizes  : 

Eighty-three yi  inch. 

Eight 34 

Three i 

One 2 

One 4 

Two 6 

Of  the  above,  two  services,  one  for  No.  16  Cedar  Street 
and  one  for  No.  12  Poplar  Street,  were  put  in  at  the  time  when 
new  mains  were  laid  in  those  streets,  and  are  not  as  yet  in  use, 
and  five  replace  six  old  services.  Besides  the  six  services, 
which  have  been  replaced,  two,  one  for  the  grist  mill  barn  on 
Colchester  Avenue  and  one  for  No.  9  North  Champlain  Street, 
eight  in  all,  have  been  discontinued. 
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HYDRANTS. 

Three  public  fire  hydrants  have  been  added,  one  on  King 
Street  west  of  the  tracks,  one  in  the  lumber  yard  north  of 
Crane's  Mill,  and  one  at  the  intersection  of  Harrison  and  Cen- 
tral Avenues. 

Five  private  hydrants  have  been  added  on  the  premises  of 
he  Queen  City  Cotton  Company. 

Total  number  of  public  hydrants 177 

Total  number  of  private  hydrants 36 

213 

SUPPLY  PIPE. 

One  inch  galvanized  iron  distribution  pipe  has  been  laid 
as  follows : 

Central  Avenue,  southerly  from  Harrison  Avenue.  .    195  feet. 
Harrison  Avenue,  easterly  from  Conger  Avenue. ...    13b    " 
Wright  Avenue,  easterly  from  Central  Avenue 117     *' 

Total  addition 442 

Total  now  in  use 14,380 

Forty-four  feet  of  one  inch  supply  pipe  in  Myrtle  Street, 
■easterly  from  the  Battery  Street  main,  was,  during  the  pro- 
gress of  the  work  on  that  street  preparatory  to  road  improve- 
ment and  sewer  extension,  replaced  with  two  inch  galvanized 
iron  pipe. 

About  seventy-five  feet  of  one  inch  supply  pipe  at  the 
east  end  of  Mechanic's  street  was  replaced  with  new  galvan- 
ized iron  pipe  prior  to  the  concreting  of  the  street. 
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MAINS. 

New  mains  have  been  laid  as  follows  : 

WITH  6  INCH  CAST  IRON  PIPE.  feet. 

Drew  street,  southerly  from  Ward 215 

Buell  street,  westerly  from  Union 220 

Orchard  Terrace,  northerly  from  Buell 41 

King  street,  westerly  from  dead  end 488 

Wilson    street    from     Prospect,    easterly     to 

dead  end 190 

Loomis  street  from    Prospect    street  main  to 

east  line  of  Prospect 33 

Brookes  avenue  from  Prospect  street,  westerly  379 
Henry  street  from  Prospect  street  main  to  west 

line  of  Prospect 17 

Harrison  avenue  from  Central,  easterly 330 

Conger  avenue  from   dead  end,  southerly   to 

Harrison ^91 


2304 

WITH  4  INCH  CAST  IRON  PIPK. 

Oak  street  from  Luck,  westerly  to  dead  end ...  62 
Luck  street  from  St.  Louis  street  main  to  east 

line  of  St.  Louis 18 

St.  Louis  street  from  Oak,  northerly  to  dead 

end 212  292 

Total  length  of  new  mains 2596 

Cement  pipe  in  the  following  streets  has 
beeiji  replaced  : 

WITH  16  INCH  CAST  IRON  PIPE. 

Prospect  street  from  Pearl  to  North 1507 
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WITH  12  INCH  CAST  IRON  PIPE. 

North  Street  at  Prospect 97 

WITH  8  INCH  CAST  IRON  PIPE. 

Battery  street  from  North  to  North  Bend 993 

WITH  6  INCH  CAST  IRON  PIPE. 

Poplar  street  from  Battery  to  Champlain. 418 

Champlain  street  from  Cedar  to  Poplar 215 

Cedar  street  from  Champlain  to  Rose 265 

Lumber  Yard,  northerly  from  Crane's  oflSce. . .  865 

Total  length  replaced 4360 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 38,909  ft.    8  miles 

Iron 159,964  **  30     " 

Total 198.873  "  38     " 

GATES. 
The  following  gates  have  been  discontinued  : 

Poplar  street  at  Champlain - i  4  inch 

Prospect  street  at  North i  4  '* 

Loomis  street  at  Prospect i  4  " 

Lumber  Yard  north  of  Crane's i  6  ** 

Total  discontinued 4 

The  following  gates  have  been  set : 

Prospect  street  at  south  line  of  North i       16       ** 

Prospect  street  at  south  line  of  Loomis i       16       ** 
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Prospect  street  at  north  line  of  Loomis  

North  street  at  east  line  of  Prospect 

North  street  at  west  line  of  Prospect 

In  South  Reservoir •  •  *  * 

Battery  street  at  south  line  of  North  Bend.. . . 

Battery  street  at  south  line  of  Poplar '  . . 

Battery  street  at  north  line  of  Poplar.  • 

Poplar  street  at  east  line  of  Battery 

Poplar  street  at  west  line  of  Champlain 

Champlain  street  at  north  line  of  Poplar 

Champlain  street  at  south  line  of  Poplar 

Champlain  street  at  south  line  of  Cedar 

Cedar  street  at  east  line  of  Champlain ........ 

Drew  street  at  north  line  of  Strong 

Buell  street  at  east  line  of  Orchard  Terrace. . . 

Buell  street  at  west  line  of  Union 

Orchard  Terrace  at  north  line  of  Buell 

Henry  street  at  west  line  of  Prospect 

Wilson  street  at  east  line  of  Prospect 

Brookes  avenue  at  west  line  of  Prospect 

Conger    avenue    at    north    line  of  Harrison 

avenue  

Harrison  avenue  at  east  line  of  Conger  avenue 
Harrison  avenue  at  west  line  of  Central  avenue 

King  street  east  of  railroad  tracks 

King  street  at  blow  oflF 

King  street  on  Shepard  &  Morse  fire  service . . 
Pine  street  on  Malted  Cereals  Co.  fire  service. 

Oak  street  at  east  line  of  St.  Louis 

Oak  street  at  west  line  of  St.  Louis 

St.  Louis  street  at  north  line  of  Oak 

Luck  street  at  east  line  of  St.  Louis 


I        16 

inch 

I          12 

I          12 

I          ID 

I            8 

I         8 

I               *' 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 
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I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         6 

I         4 

I         4 

I         4 

I         4 
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Lootnis  Street  at  east  line  of  Prospect i  4  inch 

Prospect  street  at  north  line  of  North i  4       '* 

Pine  street  at  north  line  of  College i  4       ** 

Main  street  on  B.  H.  S.  fire  service i  4       *' 

Total 37 

Total  now  in  use 606 

REPAIRS. 
The  repairs  for  the  year  have  been  : 

On  cement  pipe 1  break. 

On  cement  pipe 2  leaks. 

On  cement  pipe 2  pick  holes. 

On  iron  pipe i  break. 

On  iron  pipe 10  leaks. 

On  service  pipes 11  leaks. 

On  broken  hydrants 10 

RESOLUTION  RELATING   TO  REPLACING  CEMENT 

PIPE  WITH  IRON  PIPE    AND  ADDING  TWO 

HYDRANTS  IN  LAKE  STREET. 

City  of  Burlington,  In  the  year  One  Thousand  Eight  Hun- 
dred and  Ninety-nine. 

Resolved  by  the  City  Council  of  the  City  of  Burliyigton  as  fol 
lows  : 

That  the  Water  Commissioners  be  and  they  are  hereby  directt^d  to 
replace  the  present  cement  pipe  from  a  point  near  the  office  of  Messrs. 
W.  &  D.  G.  Crane,  thence  northerly  in  Lake  street,  a  dist^ance  of  about 
870  feet  with  six  inch  iron  pipe,  and  attach  to  the  same  two  fire  hydrants, 
in  place  of  the  two  defective  hydrants  lately  removed  :  provided  said 
W.  &  D.  G.  Crane  will  execute  a  good  and  sufficient  bond  to  the  City  of 
Burlington,  that  they  will  repay  to  said  city  all  expenses  incurred  by 
said  city  in  carrying  out  said  change  in  said  piping  and  said  hydrants, 
in  the  event  that  it  is  subsequently  detennined  by  the  courts  that  the 
land  in  which  said  pipe  is  laid,  is  not  a  public  street. 

Resolved^  That,  the  sum  of  eight  hundred  dollars  be  and  it  is  hereby 
placed  to  the  credit  of  the  Water  Department,  to  defray  the  entu^ 
expense  of  said  work. 
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Resolution  offered  by  Alderman  Shea  in  Board  meeting 
Nov.  6th,  1899,  and  then  passed. 

Resolution  was  approved  by  the  Mayor  Nov.  loth,  1899. 

The  Messrs.  Crane  filed  a  bond  Nov.  8th,  1899. 

In  compliance  with  instructions  of  the  City  Council  con- 
tained in  the  above  resolution,  865  feet  of  six  inch  cast  iron 
pipe  were  laid  as  designated. 

The  current  appropriation  of  $800.00  made  for  the  pur- 
pose was  not  used.     The  expense  of  the  work — 

Pipe  i3ilBTat|28.8o $44851 

Time  on  pay-roll J^Ss  35 

One  hydrant 30  00 

712  pounds  special  castings  at  .03 21  36 

1-6  inch  gate,  yarn,  coal  oil,  etc 14  69 

$699  91 
is  included  in  the  current  expenses  of  the  Department  for  the 
year. 

HIGH  SERVICE. 

The  consumption  on  the  high  service  has  been  about  the 
same  as  last  year,  and  the  amount  unaccounted  for  remains 
about  the  same,  vi^  :  8  per  cent. 

METERS. 

To  prevent  the  negligence  of  meter  takers  resultiug  in 
unexpectedly  large  bills,  such  as  a  constant  unnoticed  waste, 
extending  over  the  greater  part  of  a  quarter  might  cause, 
since  June  first,  statements  have  been  taken  monthly,  and 
the  attention  of  the  taker  at  once  directed  to  any  unusually 
large  consumption  thus  discovered. 
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While  there  is  no  good  reason  the  city  should  assume 
the  cost  of  attending  to  the  business  of  individual  water 
consumers,  frequent  inspection  often  results  in  the  depriva- 
tion of  the  complainant,  in  regard  to  a  large  meter  bill,  of 
ground  on  which  to  stand,  and  in  a  way  serves  to  promote 
harmony  and  satisfaction. 

In  case  of  small  consumers,  not  desiring  the  protection 
from  unnoticed  waste  afforded  by  frequent  inspection  or 
objecting  to  the  unnecessarily  frequent  intrusion  of  an  agent 
of  the  Water  Department,  quarterly  inspections  only  are 
made. 

There  are  now  in  use  2,121  meters,  an  increase  of  158 
over  last  year. 

Of  the  water  pumped,  50  per  cent  has  passed  through 
meters  yielding  77  per  cent  of  the  revenue. 
Respectfully  submitted, 

F.   H.  CRANDALL,  vSupt. 
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J899. 

SUMMARY  OF  STATISTICS 

SUGGESTED    BY 

NEW  ENGLAND   WATER   WORKS  ASSOCIATION- 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1890,  14,590. 

Works  constructed  1867-8. 

Owned  by  City. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply,  pumping. 


PUMPING. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

f  b  Bituminous.        \ 

2.  Description  J  </ Reynoldsville.     >  13  weeks, 
of  fuel  I  e  $2,673^.  ) 

1^  g  Mill  shavings  39  weeks. 

3.  Total  pumpage  for  the  year,  308,912,525  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet.     Cost  of  pumping  figured  on  pumping  station  ex- 
penses, *6,i3i.39. 

11.  Per  million  gallons  raised  against   dynamic  head   into 

reservoir,  $19.91. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  $0.06. 

Cost  of  pumping  figured  on  total  maitenance,  $36,936.67. 
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13- 


14. 


Per  million  gallons  raised   against  dynamic  head  into 

reservoir,  f  119.92. 
Per    million    gallons    raised   one  foot   high    (dynamic) 

*o.379. 


Division  I. 


FINANCIAL. 

MAINTENANCE. 


RBCBIPTS. 


BXPBNDITURBS. 


Prom  Consumers : 

A.  Water  rates,  domestic l39io68  93 

B.  Water  rates,  mfg 3.334  66 

.    Net  receipts  for  water $4 2,403  59 

D.  Miscellaneous 1,533  36 

E.  ToUl I4393695 

Prom  public  funds : 

F.  Hydrants $3,48000 

H.    Street  watering*. . .  2,357  »5 
I.     Public  buildings  and 

W[>arks* 39197 
atering  troughs..     250  00 

-16.379  12 

K.    Gross    receipts    from    all 

sources $50,316  07 


AA.    Management  and  repairs. 

Kepi,  cement $7,275  22 

Current  expenses.  0,858  41 
Pumping  "  .  6,131  39 
Meter  "      .  3,591  65 

$26,856  67 

BB.    Interest    on     bonds    and 

notes 10,08000 

CC.    Total  maintenance $36,936  67 

DD.    Balance  to  Con $3,726  42 

*•         "  S.  P 7.829,11 

*'  C.  Tr...  2.823  87 

Total  balance $i3.379  40 

BE.       Total $5o,3i6  07 


Division  II. 

From  fixed  rates .  -« 

From  Meter  rates.  - 

*Paid  at  meter  rates. 


ly.     Domestic i  10,952   11 

M.    Manufacturing 


,  N $10,952  II 

'  O.     Domestic $34,495  94 

P.     Manufacturing   3,334  66 


.  Q.    $37,830  60 

Total ^48,782  71 
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CONSTRUCTION. 


RECEIPTS.  DISBUR8BMEMTS. 


T.    Trans,  from  Cur.  A pp $2,72642       PP.    Extension  of  mains 12,19104 

GO.    Bztension  of  services 535  38 


V.    Total $2,72642    I 


KK.   Total $2,726  42 


W.     Cost  of  work  to  date $4651839  73 

X.     Bonded  debt  at  date 248,000  00 

Y*.  Value  of  sinking  fund  at  this  date 196,359  82 

Z*.  Rate  of  interest,  four  per  cent, 

*Toward  paying  the  entire  bonded  debt  of  the  city  $779,000  00 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  t8,6oo. 

2.  **  **  *'         on  lines  of  pipe,  18, 100. 

3.  '*  **  "         supplied,  17,900. 

4.  Total  number  of  gallons  consumed  for  year,  308, 
912,525. 

5.  Passed   through  domestic  meters,   135,874,125  gal- 
lons, or  44  per  cent. 

6.  Passed  through  manufacturing    meters,    17,165,250 
gallons,  or  6  per  cent. 

7.  Average  daily  consumption,  846,335  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  46. 

9.  Gallons  per  day  to  each  consumer,  47. 
10.     Gallons  per  day  to  each  tap,  257. 
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DISTRIBUTION. 


9. 
10. 
11. 
12. 
13. 

14. 
15. 


MAINS. 


Kind  of  pipe,  cement  lined, 

cast  iron,  wrought  iron. 
Size  from  4  to  .30  inches. 
Extended,  2,596  feet. 
Discontinued,  4,3(50  feet. 
Total  now  in  use,  38  miles. 
(Jost    of    repairs    per    mile, 

$10.19. 
Leaks  per  mile,  0.36. 
»Small  distribution   pipe  less 

than  four-inch,  total  lengtli, 

14,380  ft. 
Hydrants  added,  8. 
Number  now  in  use,  213. 
Stop-gates  added,  *53. 
Number  now  in  use,  60(). 
Small    stop-gates    less    than 

four-inch,  total  59. 
Number  of  blow-off  gates,  12. 
Range  of  pressure  on  mains 

at    center,     for    day    and 

night,  70  to  85  pounds. 


16. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 

24. 

25. 
26. 


27. 

28. 


SERVICES. 


Galvanized    iron,    cast    iron 

and  lead. 
From  one-half  to  six  inches. 
2,717  feet. 
224  feet. 

17  miles  or  94,049  feet. 
Service  taps  added,  90. 
Number  now  in  use,  3,2t>2. 
Average  length  of  services,  28 

feet. 
Average     cost    of    services, 

$8.80. 
Meters  added,  158. 
Number  now  in  U8e..2,121. 

a.  domestic 2,082. 

b.  manufacturing...      3\). 
Moters  and  elevators  added,  0. 
Number  now  in  use,  35. 


STORAGE. 
Earthwork  reservoirs,  low  service,  capacity  7,000.000 
S:allons  ;  iron  tank,  high  service,  capacity  169,617  gallons. 
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BOARD  OF  WATER  COMMISSIONERS. 


Alvaro  Adsit,  Chairman.     (Term  expires  1901). 
James  E.  Meagher.     (Term  expires  1902). 
J.  E.  lyANOU.     (Term  expires  1903). 


OFFICERS* 

Frank  H.  Crandall,  C.  E.,  Superintendent. 

Miss  F.  P.  Eady,  Registrar. 

Miss  K.  M.  McCaffrey,  OflSce  Assistant. 

JoEi.  W.  Thomas,  Engineer  at  Pumping  Station. 

William  Cassidy,  Foreman. 

Oscar  Heininger,  Chief  Inspector. 
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TWELFTH  ANNUAL  REPORT 

OF   THB 

WATER  COMMISSIONERS- 


To  the  Honorable,  the  City  Council,  City  of  Burlington : 

Gbnti^bmbn  : — In  compliance  with  the  city  ordinance, 
the  Water  Commissioners  respectfully  submit  the  following, 
their  report  for  the  year  ending  December  31,  1900. 

The  receipts  from  water  rates  for  the  year  have  been 
f 49, 093. 46,  an  increase  of  J3 10.75  over  the  receipts  of  last 
year.  This  excess,  following  the  recent  reduction  of  rates, 
is  largely  due  to  the  use  by  the  village  of  Winooski  of  from 
ten  to  eighteen  thousand  cubic  feet  per  day  for  the  last  three 
months  of  the  year. 

A  temporary  connection,  between  the  fire  service  of  the 
Burlington  Flouring  Company  and  the  Winooski  mains  with 
a  three  inch  meter  in  the  cellar  of  the  Flouring  Mill  was  in- 
stalled and  maintained  by  the  Winooski  Aqueduct  Company 
without  expense  to  the  City  of  Burlington.  The  temporary 
line  crossing  the  bridge  has  not,  as  yet,  been  taken  up, 
though  it  has  been  disconnected  at  both  ends,  and  the  meter 
removed.  There  is,  at  present,  no  connection  between  the 
Winooski  Aqueduct  Company  and  those  of  this  city. 

The  unusually  large  amount  of  the  unpaid  bills  for 
water,  ^425.27,  an  excess  of  $346.55  over  the  amount  report- 


Digitized  by 


Google 


6  OITY    OF   BURLINGTON. 

ed  a  year  ago,  is  due  to  our  inability  to  collect  bills  to  the 
amount  of  ^326.35  for  metered  water  furnished  to  a  depart- 
ment of  the  city. 

The  water  supply  is  now  off  for  non-payment  in  four 
places  only,  and  there  is  no  reason  to  expect  that  the  city 
will  be  the  loser  by  reason  of  the  non-payment  of  any  of  the 
bills  carried  forward. 

The  indicated  pumpage  for  the  year,  312,896,525  gallons, 
is  about  4,000,000  in  excess  of  that  of  1899.  Taking  into 
account  the  fact  that  of  this  amount  about  11,000,000  were 
consumed  in  Winooski,  it  is  apparent  that  our  consumption 
for  the  year  has  been  about  7,000,000  less  than  for  1899,  or 
about  35,000,000  less  than  that  of  1893, 

The  pumping  machinery  has  recently  been  thoroughly 
overhauled  and  is  in  condition  to  render  as  eflBcient  service 
as  at  any  time  since  its  purchase. 

The  stone  post,  mentioned  in  the  recorded  description  of 
the  Pumping  Station  premises,  as  marking  the  intersection 
of  the  north  line  of  the  right  of  way  with  the  west  line  of 
lyake  Street,  has  not,  as  yet,  been  set. 

In  response  to  a  resolution  of  your  Honorable  Board, 
calling  upon  the  Central  Vermont  Railroad  Company  to  va- 
cate Lake  street,  or  arrange  to  set  apart  other  land  accepta- 
ble to  the  city  in  lieu  thereof,  a  representative  of  that  cor- 
poration recently  visited  this  city,  and  was  shown  the  loca- 
tion of  Lake  street  and  the  water  main  in  the  North  Lumber 
yard.  The  latter  lies  along  under  the  railroad  track  from 
Cranes's  office,  northerly,  for  a  distance  of  about  two  thou- 
sand feet. 

The  condition  of  the  market,  though  tending  to  lower 
prices,  has  not  been  such  as  to  encourage  extensions,  and  it 
has  again  been  deemed  best  to  curtail  pipe  laying  wherever 
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possible,  without  serious  detriment  to  the  service,  and  make 
correspondingly  increased  deposits  to  the  sinking  fund. 

The  receipts  for  1899,  the  amount  provided  for  disburse- 
ment in  1900,  have  proved  sufficient  to  meet  the  current  ex- 
penses of  the  department,  interest  included,  pay  a  debt  of 
$2,200.00,  authorized  by  your  Honorable  Board  for  Construc- 
tion, and  increase  the  sinking  fund  by  $12,296.58. 

The  bonded  debt  of  the  city  incurred  for  this  department 
is  made  up  as  follows  : 

4  per  cent,  bonds  due  in  1906 $160,000  00 

**    "     "  "       **     **    1914 30,00000 

'*       •'     *'    1919  58,00000 


tt      n 


Total V $248,000.00 

Fifteen  thousand  of  the  issue  due  in  1906  are  held  by  the 
sinking  fund.  There  is  no  other  outstanding  indebtedness 
incurred  for  the  water  department. . 

Since  the  enactment  of  the  amendment  to  the  city  charter 
requiring  that  *'A  sum  not  less  than  five  per  cent,  of  the 
amount  of  the  gross  receipts  from  all  sources  derived  from 
the  use  of  water  for  the  year  ending  the  31st  of  December  of 
the  year  previous,  shall  be  placed  to  the  credit  of  the  sinking 
fund,  to  be  applied  in  the  reduction  of  the  bonded  and  other 
indebtedness  of  the  city  incurred  for  the  benefit  of  the  water 
department,"  deposits  have  been  made  with  the  City  Treas- 
urer as  follows  : 

To  pay  other  than  bonded  debts  incurred  by  authority  of 
the  City  Council. 


Digitized  by 


Google 


S  CITY   OF  BUBLINOTON. 


Dec.  31,  1899.     Construction  account  for  the  year,  ^2,726  42 
Dec.  31.  1900.  **  "       '•     ♦'      '*        2,20000 

To  be  applied  in  reduction  of  the  bonded  debt. 
September  10,  1897,  5  per  cent,  required  by  charter  2,360  25 
August  4,  1898,  "       **  **         *'        '*       2,259  16 

August  10,  1899,        '*       *'  •*        '*         **       2,297  94 

August  14,  1900.        *'       *'  '*         **         '*       2,439  13 

November  9,  1899,  surplus  funds 4,000  00 

December  31,  1899,     *'  **     1.531  17 

December  31,  1900,     "  ••     9*^57  45 

Total ^24,745  10 

The  resolution,  establishing  a  discount  on  all  bills  for 
water  paid  before  10  P.  M.,  of  the  loth  day  of  the  month  in 
which  they  become  due,  has  now  been  in  force  for  three  col- 
lection periods.  About  eighty-five  per  cent,  of  the  water 
takers  save  the  discount,  and  the  saving  in  office  work  is 
considerable. 

While  the  regulations,  in  regard  to  the  granting  of  the 
discount,  have  been  generally  satisfactory,  there  have  been, 
as  was  to  be  expected,  some  instances  of  parties  who  felt,  or 
claimed  to  feel,  that  during  the  first  ten  days  of  the  water 
collection  period,  they  were  too  busy  to  attend  to  the  matter, 
and  that,  in  their  case,  the  discount  should  be  permitted  on 
the  I  ith  or  later.  But  few  such  cases  have  come  to  our  no- 
tice, nearly  all  of  the  delinquent  rate  payers  appreciating  the 
fact  that  some  rule  is  necessary,  and  that  the  five  per  cent,  is 
but  a  small  penalty  for  their  thoughtlessness  or  neglect. 

Your  Water  Commissioners  appreciate  the  fact  that  they 
have  no  authority  to  make  exceptions  to  the  regulations  pro- 
vided for  their  guidance,  and  in  the  matter  of  discounts,  have 
seen  no  cause  to  recommend  that  exceptions  be  made.      Our 
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experience  indicates  that  with  continued  fair  and  impartial 
observance  of  the  regulations,  in  regard  to  discount,  the  gen- 
eral satisfaction  with  the  same  will  increase,  rather  than 
diminish.  The  statementlis  occasionally  made,  "  If  every 
one,  paying  later  than  the  loth,  loses  his  discount,  I  am  wil- 
ling to,  but  if  there  are  any^exceptions,  I  wish  to  be  included 
in  the  list."  It. is  hardly  necessary  to  say  that  your  instruc- 
tions, in  this  matter,  have  been  carefully  followed. 

The  number  of^those  to  whom  any  considerable  variation 
in  the  amount*of  the  water  bill  immediately  suggests  inaccu- 
racy of  the  meter,  as  also  the  number  of  those  who  fail  to 
appreciate  the  peculiarity  of  the  request  that  water  wasted  be 
furnished  at  a  less  rate  than  the  same  quantities  legitimately 
used,  is  becoming  noticeably  less. 

Owing  to  the  better  acquaintance  of  the  general  public 
with  the  water  meter,  and  in  part,  no  doubt,  to  the  frequent 
inspections  now  in  vogue,  there  have  been,  during  the  year, 
but  two  written  applications  for  rebate  of  meter  bills.  In 
neither  case  were  we  able  to  recommend  to  your  Honorable 
Board  that  the  request  be  granted,  and  in  neither  case  was 
it  granted. 

Biological  and  chemical  examinations  have  been  made 
as  usual,  at  the  laboratory  of  the  State  Board  of  Health. 
For  tabulated  statement  of  these  examinations,  as  also  for 
other  details  of  the  season's  work  and  expenditures,  refer- 
ence is  made  to  the  accompanying  report  of  the  Superintend- 
ent. 

Respectfully  submitted. 


A.  ADSIT,  (  ^ 
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THIRTY  FOURTH  ANNUAL  REPORT. 
OP  THE 

SUPERINTENDENT  OF  WATER  WORKS. 


lo  the  HonorahU  Board  of   Water  Commissioners  of  the  City 
of  Burlington,    Vt,: 

Gentlemen  : — The  following  is  a  statement  of 
the  receipts  and  disbursements  of  the  Burlington  City  Water 
Works  for  the  year  ending  December  31,  1900. 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer  ; 
Amt.  of  appropriations  for  current  ex- 
penses  ^46,343  5^ 

**    of  appropriations  for  sinking  fund     2,439  ^3 

Total  amount  of  appropriations  .   ^48,782  71 

Sales  of  meterial,  permits,  &c 1,914  69 

Transfer  from  current  to  construction  account. . .        2,200  00 

^52,897  40 

DISBURSEMENTS. 

Construction : 

Cast  iron  pipe t  600  00 

Labor  on  mains  1,060  04 

Material  for  services $238  81 

Labor  on  services 301   15      539  96 

Total  construction ^2,200  00 
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Current :  MAINTENANCE. 

Pay-rolls ^2,619  80 

Salary  of  Superintendent 1,200  00 

Care  and  repair  of  reservoir  premises . 

Stable  expenses 

Material  for  management  and  repairs . 

City  of  Burlington,  other  departments 

Salary  of  Registrar 

Hydrant  inspection  and  repairs 

Salary  of  Water  Commissioners 

Pipe  and  fittings 

*Dr.  Bradley's  extension 

Hydrants 

Repair  of  tools 

Coal  for  office,  store-room  and  tank  . . 

Printing,  advertising  and  postage 

Office  expenses  

*Queen  City  Cotton  Company's  exten- 
sion   

New  England  Telephone  and  Tele- 
graph Co 79  30 

Care  and  repair  of  private  telephone 

line 62  77 

Gas  for  office  and  store-rooms 27  16 


SI8 

39 

468 

70 

483 

81 

444 

90 

400 

00 

334 

13 

300 

00 

241 

68 

285 

00 

180 

00 

163 

26 

154 

50 

150 

95 

109 

64 

100 

00 

^8,262  99 


Replacing  of  cement  pipe  with  cast  iron  : 

Labor ^2,930  58 

Pipe 2,504  37 

Lead  and  yarn 613  37 

Gates 266  25 


^6,314  57 


*  Work  done  at  the  exx>en8e  of  the  owner  of  the  premises. 
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Interest : 
Interest  on  debt 59,920  00 

PUMPING. 

Low  Service  Station  : 

Fuel $4,434  02 

Pay-rolls 2,062  68 

Repairs  to  machinery 504  32 

Repairs  to  buildings  and  grounds 360  96 

Supplies 191  60 

Boiler  insurance 80  00 

Fire  brick 74  95 

Gas 55  78 


High  Service  Station  : 

Station  pay-roll ^183  57 

Fuel  and  lights 33  91 

Repairs  to  building 2159 

Steam  pump,  pay-roll  .  I34  ^6 
fuel    ..;.  36  94 
"  repairs  . .    lo  00      81  80 

Motor,  pay-rolls 134  92 

'*         repairs 49  02     183  94 


*7,764  3' 


504  81 
58,269  12 


Meters  : 

Pay-rolls 5i ,  703  46 

Meters  ii43o  52 

Freight  and  repair  bills ... .         300  16 

53,434  14 

Total  maintenance 536,200  82 
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TRANSFERS. 

To  sinking  fund.. ^12,296  58 

To  construction  account 2,200  00 


Total  transfers $14,496  58 

Total  disburseipents 52,897  40 

RECAPITULATION. 

RECEIPTS. 
From  L.  C.  Grant,  City  Treasurer I5 2, 89 7  40 

DISBURSEMENTS. 

Transfer  to  construction $  2,200  00 

Transfer  to  sinking  fund 12,296  58 

Total  transfers .114,496  58 

Construction 2,200  00 

Current ^8,262  99 

Replacing 6,314  57 

Pumping 8,269  ^2 

Meters 3,434  14 

^26,280  82 

Interest 9i92o  00 


Total  maintenance $36,200  82 

Total  disbursements $52»397'  4o 


WATER  TAX  COLLECTIONS. 

RECEIPTS. 

Schedule  rates $  9,689  17 

Meterrates 39)404  29 


Total  receipts ^49*093  46 
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DISBURSEMBNTS. 

L.  C.  Grant,  City  Treasurer if49i093  4^ 

UNPAID  WATER   RATES. 

Schedule  rates,  eight  in  number $  39  85 

Meter  rates,  fourteen  in  number ^. .     385  42 

Total  unpaid  water  rates  forward  to  1901 ^425  27 


AUDITORS'  STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and 
vouchers  for  the  year  1900,  of  F.  H.  Crandall,  Superintendent 
of  the  City  Water  Works,  and  find  them  correct. 

We  also  find  that  the  provision  of  the  water  ordinance, 
relative  to  penalty  for  failure  to  pay  promptly,  has  been 
fairly  and  impartially  enforced. 

GEO.  W.  BECKWITH,  ) 

JOHN  C.  FARRAR,        VAuditors. 

THOMAS  FAILEY,         ) 


Statement  of  assessments  and  current  expenditures  for 
year  ending  December  31,  1900. 

The  paid  assessments  of  this  statement  are  the  receipts 
for  the  year,  less  whatever  portion  of  the  same  was  assessed 
previous  to  January  i,  1900.  The  unpaid  are  the  unpaid  of 
January  i,  1901,  less  whatever  portion  of  same  are  of  more 
than  one  year's  standing. 
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ASSESSMENTS.  DISBURSEMENTS. 


Meier  rates $39,364  09 

Schedule  rate...    9,665  98 


$49,030  07 


Interest $  9,920  00 

Eteplacing  cement  pipe 6,314  57 

Current $8,262  99 

Pumping 8,269  12 

Meters 3,434  14     $19,966  25 


Mat.  and  labor    1,861  30$50,891  37:Xotal  maintenance $36,200  82 

'Excess   of   assess- 


UNPAID. 

Meter  rates $375  86 

Schedule  rates 39  85 


$415  71  I 


ments 
To  sinking  fund  $12,296  58 
'*  Ck>nstruction.  ..2,200  00 

"CityTreas 193  97 

"  City  Treas 533  29 


Material  and  labor  117  58       533  29|Total  excess $15,223  84 


$51,424  66  $51,424  66 


WATER  PUMPED. 

1900.  Gallons. 

January  20i572,9So 

February .19,008,175 

March 20,939,475 

April 22,393,650 

May 25.728.125 

June .29,607,500 

July 36,670,825 

August 26,862,500 

September 30,284,625 

October .25,464.950 

November  30, 182,925 

December 25. 180,825 

Total 3i2>S96,525 

Total,  1899 30^*912,525 

Increase  in  1900 3.984,000 

Daily  average  in  1900. 857,250 

Daily  average  in  1899 846,335 
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SERVICES. 

There  have  been  added  6i  services  of  the  following 
sizes : 

Fifty-two J^  inch. 

One ^     *' 

Three i 

Five 2        " 

Of  the  above,  three,  one  for  Wells  &  Richardson  Com- 
pany on  Pine  street,  one  for  the  Malted  Cereals  Company  on 
Pine  street,  and  one  for  H.  L.  Ward  on  Willard  street,  cor- 
ner of  Main  street,  replace  old  services. 

HYDRANTS. 

There  have  been  no  new  hydrants  ordered  during  the 
year.  During  the  progress  of  the  season's  work,  the  follow- 
ing  changes  of  location  have  been  made : 

Union  Street,  N.  W.  cor.  Maple  to  N.  E.  cor. 

Mansfield  Avenue,  S.  W.  cor.  Loomis  to  N.  W.  cor. 

Bank  Street,  S.  E.  cor.  Battery  to  N.  E.  cor. 

Pearl  Street,  N.  W.  cor.  Clarke,  branch  extended  2j4 
feet  northerly  to  permit  relocation  of  curb. 

A  capped  hydrant  base  was  set  on  Brookes  Avenue,  N. 
W.  cor.  North  Willard  Street. 

Total  number  of  public  hydrants 177 

Total  number  of  private  hydrants 36 

Total 213 

SUPPLY  PIPE. 

There  has  been  no  supply  pipe  either  added  or  discon- 
tinued during  the  past  year. 
Total  length  of  supply  pipe  now  in  use 14,380  feet. 
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MAINS. 
New  mains  have  been  laid  as  follows  : 

WITH    ID  INCH   CAST  IRON  PIPE.      Feet. 

Willard  street  from  College  street,  southerly. .       481 

WITH   8   INCH   CAST  IRON   PIPE. 

Willard  street  from  Main  street  main,  northerly 

to  10  inch 6 

WITH   6   INCH   CAST  IRON  PIPE. 

Brookes  avenue  from  Willard  street,  easterly  to 

dead  end    866 

Central  avenue  from    Harrison,   northerly  to 

dead  end 320 

Bradley  Place,  so-called,  easterly  from  Union.       312 

Wright  avenue,  so-called,  westerly  from  dead 

end 75 

Drew  street,  northerly  from  North 6 

WITH   4  INCH  CAST   IRON    PIPE. 

Drew  street  from  6  inch  in  North  street,  north- 
erly to  dead  end 323 

East  avenue,  southerly  from  dead  end 1044 

Clarke  street  from  Pearl  street,northerly  to  dead 

end 156 

3,589 

Cement  pipe  in  the  following  streets  has  been  replaced  : 

WITH    16   INCH   CAST  IRON   PIPE. 

College  street  from  Williams  to  Willard 679 
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WITH    lO  INCH   CAST  IRON  PIPE. 

Pearl  street   from  Clarke  street  to  Winooski 

avenue 357 

College  street,  westerly  from  16  inch 15 

WITH   8   INCH   CAST  IRON   PIPE. 

Union  street  from  Main  to  Maple 806 

Winooski  avenue  to  Pearl  street 47 

Pine  street  at  Bank 70 

WITH   6   INCH   CAST  IRON  PIPE. 

Union  street,  southerly  from  Main  street  main.         10 

Bank  street  from  St.  Paul  street  to  Battery 1,117 

Battery  street  from  College  to  Bank 381 

WITH   4   INCH   CAST   IRON   PIPE. 

Battery  street,  northerly  from   College  street 

main. 6 


Total  replaced 3,48s 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement 35,421  feet.     7  miles 

Iron 167,041     "     31      *' 


Total 201.462  "  38  '* 

GATES. 
The  following  gates  have  been  discontinued  : 

College  street  at  Williams i  10  inch 

Pearl  street  at  Winooski  avenue 2  6  •' 

Winooski  avenue  at  Pearl  street i  6  ** 

Union  street  at  Main 1  4  " 

Maple  street  at  Union i  4  '* 

Bank  street  at  Pine 2  4  ** 
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1& 


Bank  street  at  Battery 
Battery  street  at  Bank. 
Pine  street  at  Bank . . . 


Total  discontinued . 


Gates  have  been  set  in  the  following  locations  ; 

College  street  at  west  line  of  Williams 

College  street  at  west  line  of  Willard. 

College  street  at  east  line  of  Willard 

Willard  street  at  sonth  line  of  College 

Willard  street  at  north  line  of  Main 

Pearl  street  at  east  line  of  Winooski  avenue. . 
Pearl  street  at  west  line  of  Winooski  avenue. 

Union  street  at  south  line  of  Main 

Union  street  at  north  line  of  Maple 

Winooski  avenue  at  north  line  of  Pearl 

Pine  street  at  north  line  of  Bank 

Pine  street  at  south  line  of  Bank 

Bank  street  at  west  line  of  Pine 

Bank  street  at  east  line  of  Pine 

Bank  street  at  east  line  of  Battery 

Battery  street  at  north  line  of  Bank 

Battery  street  at  south  line  of  Bank 

Brookes  avenue  at  east  line  of  Willard 

Central  avenue  at  north  line  of  Harrison 

Battery  street  at  north  line  of  College 

Drew  street  at  north  line  of  North 

Clarke  street  at  north  line  of  Pearl 

Maple  street  at  Union 

Total 23 

Total  now  in  use 618 
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REPAIRS* 

The  repairs  for  the  year  have  been  : 

On  cement  pipe i  break. 

On  cement  pipe 4  leaks. 

On  cement  pipe i  pick  hole. 

On  iron  pipe 2  wooden  plugs. 

On  iron  pipe    7  joint  leaks. 

On  service  pipes 14  leaks. 

On  broken  hydrants 14 

On  the  receipt  of  requests  from  Dr.  Bradley  and  the 
Queen  City  Cotton  Company,  that  water  mains  be  laid  on 
their  property  at  their  expense,  with  the  understanding  that 
when  the  land,  in  which  mains  are  requested,  shall  be  ac- 
cepted and  water  mains  ordered,  they  shall  be  reimbursed, 
the  following  resolution  was  passed. 

•'City  of  Burlington,  In  the  Year  One  Thousand  Nine 

Hundred  : 

Resolved  by    the    City    Council  oj  the    City  of  Burlington  as 

Jollows  : 

That  the  Water  Commissioners  be  and  thev  hereby  are  authorized, 
on  receipt  of  the  estimated  cost  of  the  work,  to  lay  pipe  for  Dr.  Bradley 
and  the  Queen  City  Cotton  Company,  in  accordance  with  their  proposi- 
tions received  through  the  Water  Commissioners. 

Offered  by  Alderman  Shea,  and  adopted  by  the  Board 
of  Aldermen  November  3,  1900.  Approved  November  5, 
1900  " 

In  compliance  with  the  instructions  of  the  City  Council 
contained  in  the  above  resolution,  on  the  receipt  from  the 
Queen  City  Cotton  Company  of  1 100.00,  and  from  Dr.  Brad- 
ley of  ^225.00,  to  be  returned  to  them,  as  above  provided, 
extensions  were  made  as  requested. 
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HIGH  SERVICE. 

The  consumption  on  the  high  service,  as  indicated  by 
the  pumping  record  of  that  station,  was  about  thirteen  million 
gallons,  or  about  4  per  cent,  of  that  of  the  low  service.  Of 
this  amount  about  77^  per  cent,  was  measured  to  consumers 
through  meters.  Four  per  cent,  was  estimated  to  have 
been  used  where  meters  stopped  and  where  it  was  inexpe- 
dient to  apply  meters,  five  per  cent,  was  the  estimated  loss  in 
the  motor,  and  about  13  J^  per  cent,  remains  unaccounted  for. 

About  82  per  cent,  of  the  pumpage  was  accomplished  by 
the  automatic  machine,  operated  by  down  town  consump- 
tion, and  the  remaining  18  per  cent,  by  the  auxiliary  steam 
plant. 

METERS. 

There  are  now  in  nse  2,311  meters,  an  increase  of  190 
over  last  year. 

Of  the  water  pumped,  53  per  cent,  has  passed  through 
meters  yielding  80  per  cent,  of  the  revenue. 
Respectfully  submitted, 

F.  H.  CRANDALL,  Supt. 
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24  CITY    OF    BURLINGTON. 


1900 
SUMMARY  OF  STATISTICS     . 

SUGGESTED   BY 

NEW  ENGLAND  WATER  WORKS  ASSOQATION* 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1900,  18,640. 

Works  constructed  1867-8. 

Owned  by  City. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 


2.    Description 
of  fuel 


PUMPING. 
Builders  of  pumping  machinery,  H.  R.  Worthington. 

'  b  Bituminous.      1 
d  Reynoldsville.  >5i  weeks. 
^  e   $3-70.  ) 

g  Mill  shavings  i  week. 

6.  Total  pumpage  for  the  year,  312,896,525  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316 

feet.     Cost  of  Pumping,  figured  on  Pumping  Station 
Expenses,  viz.,  ^8,269. 12. 

11.  Per  million  gallons  raised  against  dynamic  head  into 

reservoir,  $26.17. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  $0.08. 

Cost  of  Pumping,  figured  on  total  maintenance,  viz., 
I36. 200.82. 

13.  Per  million  gallons  raised  against  dynamic  head  into 

reservoir,  $114.55. 

14.  Per  million  gallons  raised  one  foot  high  (dynamic)  I0.366. 
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Division  I. 


FINANCIAL- 
MAINTENANCE. 


EZPRNDITCRES. 


Prom  Consumers : 

A.  Water  rates,  domestic I38.239  01 

B.  Water  rates,  manufacturing    3,953  21 

C .  Net  receipts  for  water $47. 192  22 

D.  Miscellaneous 1,914  69 


E.    Total l44.»o6  91 


Prom  public  funds : 

P.     Hydrants $3,540  00 

G*.  Pountains 23045 

H*.  Street  watering: 2,os6  34 

!•.  Public  buildings  ...  58623 
Watering  troughs..  243  75 
Other  XMiblic  use ....     244  47 

I  6,901  24 

K.    Gross     receipts     from    all 

sources $51,008  15 


A  A.    Management  and  repairs. 

Repl.  cement $6,314  57 

Current 8,262  9(^ 

Pumping 8.269  12 

Meters 3.434  M 

$26,280  82 

BB.    Interest  on  bonds 9,92000 

CC.   Total  maintenance $36,200  82 

DD.  Balance  to  Con.  .$  2,200  00 
'*  S.  P. .  12,296  58 
**  C.  Tr.       310  75 

Total  balance I14.807  33 

EK.    Total $51,008  15 


Division  II. 
From  fixed  rales. 


'  L.     Domestic $  9,689  77 

M.    Manufacturing 


N. 


J9>689   17 

(  O.     Domestic J35,45i  08 

FromMeterrates.  \   ^-     Manufacturing  3,953  ^i 

I  Q i*39,404  29 

Total $49,093  46 

CONSTRUCTION. 


RECEIPTS. 


DISBURSEMENTS. 


T.    Trans,  from  Cur.  App $2,200  00 


V.    Total $2,20000 


PP.    Extension  of  mains $1,66004 

GG.  Extension  of  services 539  96 


KK.  Total $2,200  09 


*  Paid  at  meter  rates. 
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W. 

X. 

Yt. 

zt. 


2. 
3. 
4. 

5. 
G. 
7. 

8. 


9. 
10. 
11. 
12. 
13. 

14. 
15. 


Cost  of  work  to  date 1468,039  73 

Bonded  debt  to  date 248,000  00 

Value  of  sinking  fund  at  this  date 64,076  40 

Rate  of  interest,  three  and  one-half  and  four  per  cent. 

CONSUMPTION. 

Estimated  total  population  at  date,  18,800. 

**  "  "  on  lines  of  pipe,  18,300. 

supplied,  18,100. 

Total  number  of  gallons  consumed  for  year,  312,- 
896,525. 

Passed  through  domestic  meters,   140,045,612  gal- 
lons, or  45  per  cent. 

Passed  through  manufacturing  meters,    27,797,250 
gallons,  or  8  per  cent. 

Average  daily  consumption,  857,250  gallons. 

Gallons  per  day  to  each  inhabitant,  46. 

Gallons  per  day  to  each  consumer,  47. 

Gallons  per  day  to  each  tap,  256. 


7. 
8. 

9. 

10. 


DISTRIBUTION. 


MAINS. 


SERVICES. 


Kind  of  pipe,  cement  lined,    16. 
cast  iron,  wrought  iron.  ' 

Size  from  4  to  30  inches.  il7. 

Extended,  7,077  feet.  |18. 

Discontinued,  3,488  feet.  19. 

Total  now  in  use,  38  miles.         20. 

Cost  of  repairs  per  mile,  $4.61.  21. 

Leaks  per  mile,  0.36.  22. 

Small    distribution  pipe   less  23. 
than  four  inch,  total  length 
14,380  ft.  24. 

Hydrants  aclded,  0.  25. 

Number  now  in  use,  2\l\.  '2G, 

Stop-gates  added,  2M. 

Number  now  in  use,  (»18. 

Small  stop-gate8  less  than  four- 
inch,  total  r>9. 

Number  of  blow-off  gates,  12.     28. 

I^nge  of  pressure  on  mains  at 
center,  for  day  and  night,  70 
to  80  pounds. 

t  Toward  paying  the  entire  bonded  debt  of  the  city,  •«*^'JTOO.OOJ 


Galvanized  iron,  cast  iron  and 

lead. 
From  one-half  to  six  inches. 
1,891  feet. 
120  feet. 

18  miles  or  95,820  feet. 
Service  taps  added,  61. 
Number  now  in  use,  3,350. 
Average  length  of  services,  31 

feet. 
Average  cost  of  services,  $9.01 . 
Meterp  added.  190. 
Met-ers  now  in  use, 

a.  domestic 2,271 

b.  manuf'g 40 

Total 2,311. 

Motors  and  elevators  added.  0. 
Number  now  in  use,  35. 
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BOARD  OF  WATER  COMMISSIONERS. 


J.  W.  GOODELL,  Chairman,  (Term  expires,  1904). 
J.  E.  LANOU,  (Term  expires,  1903). 
JAMES  E.  MEAGHER,  (Term  expires,  1902). 


OFFICERS. 

FRANK  H.  CRANDALL,  C.  E.,  Superintendent. 

Miss  F.  P.  EADY,  Registrar. 

Miss  K.  M.  McCaffrey,  office  Assistant. 

JOEL  \V.  THOMAS,  Engineer  at  Pumping  Station. 

WILLIAM  CASSIDY,  Foreman. 

OSCAR  HEININGER,  Chief  Inspector. 
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THIRTEENTH  ANNUAL  REPORT 

OF  THE 

WATER  COMMISSIONERS. 


To  the  Honorable,  the  City  Council,  City  of  Burlington: 

GENTI.EMEN: — As  enjoined  by  the  city  ordinances,  the 
Water  Commissioners  submit  their  report  for  the  year  ending 
December  31,  1901. 

The  receipts  from  water  rates  for  the  year  have  been 
$47,831.58,  a  decrease  of  $1,262.93  from  the  receipts  of  the 
previous  year.  The  decrease  is  the  result  of  a  reduction  of 
rates  that  has  been  in  effect  during  the  whole  of  this  year,  and 
the  five  per  cent,  discount  amounted  to  about  $2,400.00  on  the 
collections  made. 

We  are  pleased  to  report  a  very  small  amount  of  uncol- 
lected bills,  there  being  only  $59.26  now  due  for  water,  and  we 
feel  the  present  ordinances,  relative  to  collections,  are  giving 
very  general  satisfaction  to  consumers,  and  well  protect  the  in- 
terests of  the  city.  The  water  is  now  shut  off  in  only  four 
places  for  non-payment. 

The  pumping  station  and  reservoirs  are  in  good  condition, 
and  some  improvements  have  been  made  during  the  year.  The 
pumps  have  proved  fully  equal  to  all  requirements,  and  the  cost 
for  running  them  has  not  been  excessively  large,  but  there  is  no 
doubt  that  new  pumps,  with  the  modem  improvements,  would 
supply  the  same  amount  of  water  at  a  less  cost,  so  that  on  the 
ground  of  economy,  and  to  insure  against  any  possible  contin- 
gency, there  should  be  new  pumps  installed  within  a  very  few 
years,  and  the  present  pumps  held  in  reserve,  as  an  emergency 
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supply,  although,  as  yet,  there  has  never  been  a  lack  of  water 
to  supply  every  demand. 

All  constructive  work  ordered  by  your  Honorable  Board, 
has  been  completed  and  is  now  in  use.  The  laying  of  the  new 
main  in  the  Lower  Road  was  tedious  and  expensive,  as  much 
rock  was  encountered  that  required  drilling  and  blasting,  but  it 
was  accomplished  at  a  cost  within  the  estimate  and'  the  appro- 
priation for  that  purpose. 

The  conditions,  relative  to  the  stone  post  to  mark  the 
boundary  of  right  of  way,  and  the  occupation  of  Lake  street 
by  the  Central  Vermont  Railroad,  remain  the  same  as  reported 
last  year. 

During  the  year  we  have  had  .a  careful  inspection  of  the 
intake  pipe  made  by  Mr.  Falcon,  the  gentleman  who  laid  it 
when  it  was  put  down,  and  the  vSuperintendent  who,  also,  made 
a  personal  examination  of  some  parts  of  the  work  many  feet 
below  the  surface  of  the  lake.  The  whole  line  was  found  in 
excellent  condition,  and  tests  have  proved  there  were  no  appre- 
ciable leaks.  The  quality  of  our  water  continues  to  be  of  the 
very  best. 

The  amount  provided  for  disbursement  during  the  year, 
being  the  sum  received  for  water  in  1900,  has  enabled  the  de- 
partment to  pay  the  current  expense  for  the  year,interest  on 
the  water  bonds,  the  sum  of  $6,421.50  for  construction,  as 
ordered  by  the  City  Council,  and  to  deposit  in  the  sinking  fund, 
for  liquidating  the  water  works  indebtedness,  the  sum  of 
$7,665.64. 

There  has  been  paid  into  the  sinking  fund  of  the  water 
department,  since  the  charter  was  amended  in  1896,  a  total  of 
$32,410.74,  on  which  interest,  in  a  savings  bank,  would  exceed 
$1,595.98,  and  make  present  amount  in  excess  of  $34,006.72. 

Your  Water  Commissioners  have  a  confident  hope  that 
when  the  $160,000.00  of  water  bonds,  due  in  1906,  are  paya- 
ble, the  sum  in  the  sinking  fund  will  reduce  the  issue  of  the  new 
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bonds  by  an  amount  that  will  add  strength  to  the  now  high 
credit  of  the  city,  and  show  that  Burlington  creates  a  sinking 
fund  to  liquidate  maturing  liabilities. 

For  details  of  the  work  of  the  department  and  other  in- 
formation, we  refer  you  to  the  accompanying  report  of  the  Su- 
perintendent, which  is  very  complete. 

Respectfully  submitted, 

J.W.GOODELL,     ]         ^ 

J.  E.  MEAGHER,     V^        .    .         . 

J.  E.LANOU,  J  Commissioners. 
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THIRTY-FIFTH  ANNUAL  REPORT 

OF  THE 

Superintendent  of  Water  Works* 


To  the  Honorable  Board  of  Water  Commissioners  of  the  City 
of  Burlington,  Vt,: 

GENTI.EMEN : — The  following  is  a  statement  of  the  re- 
ceipts and  disbursements  of  the  Burlington  City  Water  Works 
for  the  year  ending  December  31,  1901. 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer : 
Amount  of  appropriation  for  current 

expenses $46,638  79 

Amount  of  appropriation  for  sinking 

fund 2,454  67 

Total  amount  of  appropriations   $49,093  46 

Receipts  for  material  and  labor i»354  21 

Transfer  from  current  to  construction  account. . .      6,421  50 

$56,869  17 

DISBURSEMENTS. 

Construction : 

Labor  on  mains $2,570  12 

Cast  iron  pipe 1^934  49 

Tools  and  supplies  for  rock  cut 461  00 

Lead,  yarn,  etc 313  25 

Damage   13  88 


Digitized  by 


Google 


WATER  DEPARTMENT. 


Wrought  iron  pipe $346  73 

Labor  on  services 302  03 

Boxes 280  00 

Stops 200  00 

1,128  y(> 

Total  construction $6,421  50 

MAINTENANCE. 

Current: 

Pay-rolls $2,921   1 1 

Salary  of  Superintendent 1,200  00 

Intake  inspection  and  repairs 660  20 

Stable  expenses 580  05 

Salary  of  Registrar   480  00 

City  of  Burlington,  other  departments,  470  08 

Material  for  management  and  repairs,  463  87 

Care  and  repair  of  reservoir  premises,  402  51 

Service  boxes 400  00 

Hydrant  inspection  and  repairs 393  26 

By  order  of  City  Council '350  01 

Salary  of  Water  Commissioners ....  300  00 

Care  and  repair  of  tank 127  97 

Printing,  advertising  and  postage. .  . .  120  55 

Pipe  and  fittings    1 19  63 

Office  expenses 82  71 

Care  and  repair  of  watering  troughs,  73  60 

Telephone  rent 70  00 

Repair  of  tools   S6  72 

Prof.    W.    H.    Freedman,    electrical 

survey 40  00 

Taking  samples  for  State  Board  of 

Health 20  75 

Damages 20  49 

$9^347  51 
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Replacing  of  cemetit  pipe  with  cast  iron: 

Labor $2,305  24 

Pipe 2,004  95 

Stops  and  gate  valves 946  41 

Lead,  yarn,  etc 424  44 

$S,68i  04 

Interest: 

Interest  on  debt $9,920  00 

PUMPING. 

Lo7v  Service  Station: 

Fuel $4,028  72 

Pay-rolls 2,038  45 

Repairs  to  buildings  and  grounds. .  . .  735  13 

Repairs  to  machinery 497  60 

Well  house 316  60 

Supplies 212  85 

Rolling  grates  200  45 

Gas 62  08 

J  8,091  88 
High  Service  Station: 

Station  pay-roll $171  45 

Repairs  to  building 28  89 

Fuel  and  lights   25  56 

Steam  pump,  fuel, . .  $40  70 
Steam    pump,    pay- 
roll       20  25 

Steam  pump,repairs,      6  39 

67  34 

Motor,  pay-rolls   ..$116  25 
Motor,  repairs  ....     64  52 

180  77 

474  01 

$8,565  89 
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Meters: 

Pay-rolls $1,37836 

Meters 1,166  66 

Freight  and  repair  bills 301  07 

$2,846  09 


Total  maintenance $36,360  53 


TRANS]?ERS. 


To  sinking  fund,  5%  required $2,454  67 

To  sinking  fund,  surplus  funds 5,210  97 

To  construction  account 6,421  50 


Total  transfers $14,087  14 


Total  disbursements $56,869  17 

RECAPITULATION 

RECEIPTS. 
From  L.  C.  Grant,  City  Treasurer $56,869  17 

DISBURSEMENTS. 

Transfer  to  construction.    $6,421  50 
Transfer  to  sinking  fund, 

5%  required 2,454  67 

Transfer  to  sinking  fund, 

surplus  funds 5,210  97 

Total  transfers $14,087  14 

Construction 6,421  50 


Current    . . 

..$9,347  51 

Replacing  . . 

.     s»68i  04 

Pumping  . . 

. .    8,565  89 

Meters    . .    . 

. .    2,846  09 

$26,440  S3 

Digitized  by 


Google 


10  CITY  OF  BURI.INGTON. 

Interest 9,920  00 

Total  maintenance $36,360  53 

Total  disbtirsements   $56,869  17 

WATER  TAX  COLLECTIONS. 

RECEIPTS. 

Schedule  rates $  9,001  93 

Meter  rates 38,829  60 

Total  receipts $47,831  53 

DISBURSEMENTS. 

L.  C.  Grant,  City  Treasurer $47,831  53 

UNPAID  WATER  RATES. 

Schedule  rates,  three  in  number $  7  87 

Meter  rates,  eight  in  number 51  39 

Total  unpaid  water  rates  forward  to  1902 ....     $59  26 

AUDITORS'  STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and  vouch- 
ers for  the  year  1901,  of  F.  H.  Crandall,  Superintendent  of  the 
City  Water  Works,  and  find  them  correct. 

We  also  find  that  the  provisions  of  the  water  ordinance, 
relative  to  collection  of  water  rates,  discount,  penalty,  etc., 
have  been  fairly  and  impartially  administered. 

JOHN  C.  FARRAR, 

THOMAS  FAILEY,  }  Auditors. 

GEO.  W.  BECKWITH, 
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vStatenient  of  assessments  and  current  expenditures  for  the 
year  ending  December  31,  1901. 

The  paid  assessments  of  this  statement  are  the  receipts  for 
the  year,  less  whatever  portion  of  the  same  was  assessed  pre- 
vious to  January  i,  1901.  The  unpaid  are  the  unpaid  of  Janu- 
ary I,  1902,  less  whatever  portion  of  same  are  of  more  than 
one  year's  standing. 


ASSESSMENTS. 
PAID. 

Meter  rates |38,459  67 

Sched.    rates. .     8,962  08 


147,421 
Mat.  and  labor,    1,235 

UNPAID. 

Meter  rates |35 

Sched.  rates 7 


75 

28  148,657  03 

90 
87 


Mat.  and    labor 


143 

82 


77 
341 


126  11 


148,783  14 


DISBUBSEMENTS. 

Interest %  9,920  00 

Replacing  cement  pipe  . .       5,681  04 

Current |9.347  51 

Pumping 8,565  89 

Meters    2,846  09    20,759  49 


Total  maintenance 


.136,360  53 


Excess  of  assessments 
over  disbursements  for 
the  year  1901    |12,422  61 


148,783  14 


190T.                      WATER  PUMPED.  Gallons. 

•If  ""^^y 23,485,950 

February 24,764,300 

March 26,099,075 

'^P"l 21,591,900 

May 24,481,025 

•{"J^^ 30,589,400 

J^^y • 33,020,050 

August 28,168,050 

^^p^^^^^ 24.535,350 

October 26,960,025 

November 20,492,925. 

December 20,497,725 

'^^^a' 304,685,775 
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Total,  1900 312,896,525 


Decrease  in  1901  8,210,750 

Daily  average  in  1901 834,755 

Daily  average  in  1900 857,250 

vSERVICES. 

There  have  been  added  72  services  of  the  following  sizes: 

Sixty J^  inch. 

Five 94  inch. 

One I       inch. 

Five 2       inch. 

One 6      inch. 

Of  the  above,  a  5^  inch  service  for  Mr.  Fred  Johonnott 
on  South  Union  street  was  put  in  prior  to  road  improvement, 
and  has  not,  as  yet,  been  taken  up.  A  J/2  inch  service  for  Dr. 
Lund,  No.  52  Monroe  street,  and  a  ^  inch  service  for  Dr. 
Wilder,  No.  253  Pearl  street,  replace  old  services. 

HYDRANTS. 

There  have  been  two  new  public  hydrants  set  during  the 
past  year  on  the  Lower  Road  to  Winooski.  During  the  pro- 
gress of  the  season's  work,  the  following  changes  were  made. 

Two  hydrants  in  the  North  Lumber  Yard  were  discon- 
tinued. The  hydrant  on  the  west  side  of  Elmwood  avenue  at 
Spring  street  was  replaced  by  a  hydrant  on  the  north  side  of 
Spring  street  in  triangular  grass  plot. 

The  four  inch  post  hydrant  on  Loomis  street  at  Union 
street  was  replaced  by  a  larger  hydrant  with  six  inch  branch 
and  base.  The  four  inch  post  hydrant  on  the  north-west 
comer  of  Union  and  Adams  streets  was  replaced  by  a  larger 
hydrant  with  six  inch  branch  and  base,  located  on  the  south- 
west corner  of  Adams  and  Union  streets.  A  four-way  hy- 
drant was  set  in  the  yard  at  the  Low  Service  Station. 
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Total  number  of  public  hydrants 177 

Total  number  of  private  hydrants   37 

Total 214 

SUPPLY  PIPE. 

Two  hundred  twenty-four  feet  of  one  inch  supply  pipe  in 
School  street  have  been  discontinued  during  the  past  season, 
leaving  the  total  length  of  supply  pipe  now  in  use,  14,156  feet. 

MAINS. 
New  mains  have  been  laid  as  follows : 

WITH  10  INCH  CAST  IRON  PIPE.  Feet. 

Lower  Road  to  Winooski,  from  8  inch  westerly 848 

-       WITH  8  INCH  CAST  IRON  PIPE. 

Lower  Road  to  Winooski,  from  6  inch  westerly. .  . .      1,048 

WITH  6  INCH  CAST  IRON  PIPE. 

Lower  Road  to  Winooski,   from  Colchester  avenue 

southerly 1,05 1 

Orchard  Terrace  from  Buell  street,  southerly 147 

North  street  from  Mansfield  avenue,  westerly 427 

WITH  4  INCH  CAST  IRON  PIPE. 

Green  street  from  Loomis  street,  southerly 175 

School  street  from  Loomis  street,  northerly 224 

Total  length  of  new  mains 3,920 

Cement  pipe  in  the  following  streets  has  been  replaced : 

Feet. 

WITH  8  INCH  CAST  IRON  PIPE. 

South  Union  street  from  Maple  to  Adams  streets 610 
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WITH  6  INCH  CAST  IRON  PIPE. 

Loomis  street  from  Union  street  westerly  to  iron  pipe. .  669 

North  Union  street  at  Loomis  street 108 

North  Union  street  from  North  street  to  Winooski  Ave.  457 

Spring  street  from  Walnut  street  to  North  Bend  street,  472 

Elmwood  avenue  from  Spring  street  to  Cedar  street . . .  600 
South  Union  street  from  Adams  street  southerly  to  iron 

pipe 455 

Maple  street  at  South  Union  street 108 


Total  replaced 3A79 

LENGTH  OF  PIPE  NOW  IN   USE. 

Cement   31,942  feet.     6  miles. 

Cast  iron 174,440  feet.  33  miles. 

Total 206,382  feet.  39  miles. 

GATES. 

The  following  gates  have  been  discontinued :' 

Loomis  street  at  Union i  4  inch. 

Maple  street  at  Union i  4  " 

Union  street  opposite  No.  319 i  4  " 

Union  street  at  Adams i  4  " 

North  street  at  Willard i  4  " 

Total  discontinued 5 


Gates  have  been  set  in  the  following  locations : 

Lower  Road  to  Winooski  2 

Orchard  Terrace  at  south  line  of  Buell 

Maple  street  at  east  line  of  South  Union 

Maple  street  at  west  line  of  South  Union 

Union  street  at  south  line  of  Adams •. . 

Spring  street  at  west  line  of  Walnut 

vSpring  street  at  east  line  of  North  Bend 

Elmwood  avenue  at  Spring 


6 
6 
6 
6 
6 
6 
6 
6 


inch. 
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Elmwood  avenue  at  north  line  of  Cedar 

Union  street  at  north  line  of  Adams 

Union  street  at  south  line  of  Maple 

Green  street  at  south  line  of  Loomis 

School  street  at  north  line  of  Loomis 

Union  street  at  north  line  of  Loomis 

Union  street  at  south  line  of  Loomis 

Loomis  street  at  east  line  of  Union 

Loomis  street  at  east  line  of  School 

Robinson-Edwards  Lumber  Co.,  fire  service,  Pine 

street  

Burlington  Water  Works,  fire  service,  Lake  front, 


6 
8 
8 
4 
4 
6 
6 
6 
6 

6 
6 


Total 2o 

Total  now  in  use 633 

REPAIRS. 

The  repairs  for  the  yeajr  have  been : 

On  cement  pipe i  break. 

On  cement  pipe i  leak. 

On  iron  pipe i  joint  leak. 

On  service  pipes 8  leaks. 

On  gates i 

On  hydrants 12 

In  compliance  with  the  instruction  conveyed  by  the  fol- 
lowing resolution,  a  six  inch  fire  service  has  been  laid  from 
Pine  street  and  connected  with  the  four  inch  service  from 
Champlain  street,  as  requested  by  the  Robinson-Edwards 
Lumber  Company,  at  an  expense  of  three  hundred  and  ninety- 
nine  dollars  and  forty-seven  cents,  which  has  been  paid  by 
the  said  company. 

"Resolution  relating  to  laying  of  water  main  on  the  premises 
of  the  Robinson-Edwards  Lumber  Company. 
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City  of  Burlington,  in  the  year  One  Thousand  Nine  Hundred. 

Resolved  by  the  City  Council  of  the  City  of  Burlington,  as 
follozvs: 

That  the  Water  Commissioners  be,  and  they  are  hereby 
instructed,  to  lay  a  water  main  across  the  land  of  Robinson  & 
Edwards,  if  so  requested  in  writing,  upon  the  receipt  of  a 
check  for  the  estimated  cost  of  the  work,  with  the  understand- 
ing that  when  the  land  upon  which  this  main  is  laid,  is  accepted 
by  the  city  as  a  street  and  the  work  of  laying  water  main 
ordered  by  the  City  Council  in  said  street,  the  main  will  then 
be  purchased  by  Commissioners  of  the  Burlington  City  Water 
Works  at  price  paid  for  it.  Should  the  expense  of  said  work 
be  less  than  the  estimate,  said  Robinson  &  Edwards  shall  be 
repaid  the  difference  between  the  actual  cost  and  the  sum  ad- 
vanced by  them;  should  the  expense  of  said  work  be  greater 
than  the  estimated  cost,  said  Robinson  &  Edwards  shall  pay  to 
the  city  the  excess  of  actual  cost  above  the  estimated  cost." 

Approved  November  30th,  1900. 


ELECTROLYSIS. 

An  examination,  made  by  Professor  W.  H.  Freedman  of 
the  Electrical  Engineering  Department  of  the  U.  V.  M.,  in- 
dicates electrical  conditions  not  materially  different  from  those 
obtaining  in  1896,  when  Mr.  H.  A.  Storrs,  then  Professor  of 
Electrical  Engineering  at  the  University,  made  a  similar  in- 
vestigation. 

A  comparison  of  the  figures,  obtained  by  Prof.  Freed- 
man in  this  city,  with  those  contained  in  reports  on  electrolysis 
in  other  cities,  serves  to  indicate  that  the  electrical  deterioration 
of  water  pipes  in  this  city  is  not  takng  place  with  any  con- 
siderable degree  of  rapidity. 
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SINKING  FUND. 

Deposits  to  this  fund  have  been  made  with  the  City 
Treasurer  as  follows : 

Dec.  31,  1899,  Construction  account  for  the  year.  .$2,726  42 
Dec.  31,  1900,  Construction  account  for  the  year . .  2,200  00 
Dec.  31,  1901,  Construction  account  for  the  year . .   6,421  50 

To  be  applied  in  reduction  of  the  bonded  debt. 
September  10,  1897,  5  per  cent,  required  by  charter .  $2,360  25 
August  4,  1898,  5  per  cent,  required  by  charter. . .  2,259  ^^ 
August  10,  1899,  5  per  cent,  required  by  charter. . .  2,297  94 
August  14,  1900,  5  per  cent,  required  by  charter. . .  2,439  ^3 
August  8,  1901,  5  per  cent,  required  by  charter. . .   2,454  67 

November    9,  1899,  surplus  funds 4,000  00 

December  31,  1899,  surplus  funds i>53i   ^7 

December  31,  1900,  surplus  funds 9*857  45 

December  31,  1901,  surplus  funds 5,210  97 

Total $32,410  74 

HIGH  SERVICE. 

The  consumption  on  the  high  service,  as  indicated  by  the 
pumping  record  of  that  station,  was  about  thirteen  million  gal- 
lons, or  about  4%  of  that  of  the  low  service.  Of  this  amount 
about  82%  was  measured  to  consumers  through  meters;  1% 
was  estimated  to  have  been  used  where  meters  stopped  and 
where  it  was  inexpedient  to  apply  meters,  5%  was  the  esti- 
mated loss  in  the  motor,  and  about  12%  remains  unaccounted 
for. 

About  81%  of  the  pumpage  was  accomplished  by  the  au- 
tomatic machine,  operated  by  down  town  consumption,  and 
the  remaining  19%  by  the  auxiliary  steam  plant. 


Digitized  by 


Google 


18  aXY  OF  BURI.INGTON. 

METERS. 

There  are  now  in  use  2,401  meters,  an  increase  of  90  over 
last  year. 

Of  the  water  pumped,  54%  has  passed  through  meters 
yielding  81%  oi  the  revenue. 

Respectfully  submitted, 

R  H.  CRANDALL,  Supt. 
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t90t 
SUMMARY  OF  STATISTICS 

SUGGESTED  BY  THE 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1900,  18,640. 

Works  constructed  1867-8. 

Owned  by  City. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

,^       .  ,.  f  b  Bituminous. 

2.  Description  1  /-»i      r  ,  t 

.  -^  ,  -<    d  Clearfield, 

of  fuel.  j       d* 

I  e  $4.05. 

6.  Total  pumpage  for  the  year,  304,685,775  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Avefl'age  dynamic  head  against  which  pumps  work,  316 

feet.     (Cost  of  pumping,  figured  on  Pumping  Station 
expenses,  vis.,  $8,565,8^,) 

1 1.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoir, $28.17. 

12.  Per  million  gallons  raised  one  foot  high   (dynamic), 

$0,089.     {Cost  of  pumping,  figured  on  total  mainten- 
ance,viz,,  $36,360.53,) 

13.  Per  million  gallons  raised  against  dynamic  head  into  res- 

ervoir, $119.60. 

14.  Per  million  gallons  raised  one  foot  high    (dynamic), 

$0,378. 
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Division  I. 


FINANCIAL. 

MAINTENANCE. 


RECEIPTS. 


EXPENDITURES. 


From  Consumers: 

A.  Water  rates,  domestic $37,898.08 

B.  Water  rates,  manufactur'g   3.1G8.65 


C.  Net  receipts  for  water $41,067.33 

D.  Miscellaneous  1.354.21 


E.  Total  $42,421.54 

From  public  funds: 

F.  H><:irant8    $3,540.00 

G.*  Fountains  and  pks.  708.74 
H.*  Street  watering....  1.732.88 
I.*  Public  buUdlngrs  ...     433.59 

Watering  troughs..     237.50 
Other  public  use 111.49 


■  $  6.764.20 


K.    Gross  receipts  from  all 

sources   $49,185.74 


A  A.  Management  and  repairs. 
Repl.  cement  ....$5,68L04 

Current   9,347.51 

Pumping  8.565.89 

Meters  2,846.09 

$26,440.58^ 

BB.  Interest  on  bonds 9.920.00- 


CC.  I'otal  maintenance |36,360.5S^ 

Dl».  Bal.  to  Con $6,421.60 

Bal.  to  S.  F 6,403.71 


Total  balance  $12,825.21 


EE.  Total   $49,186.74 


♦P.-^ld  at  mtttr  rates. 

Division  11. 
From  fixed  rates. 


From  meter  rates. 


L.  Domestic. ...  $  9,001  93 
M.  Mamifacturing 


N. 


$  9»ooi  95 


O.  Domestic  . .  .  $35,660  95 
P.  Manufacturing     3,168.65 


Q $38,829  6(> 


Total $47,831  53 
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CONSTRUCTION. 

RECEIPTS.  DISBURSEMENTS. 

T.  Trans,  from  Cur.  App 16,421.50  >  FF.  Extension  of  mains $5,292.74 

I  GG.  Extension  of  services 1,128.76 

V.  Total  $6,421.50  '  KK.  Total  16,421.60 

W.    Cost  of  works  to  date $474,461  23 

X.     Bonded  debt  at  date 248,000  00 

Y.  Value  of  sinking  fund  at  this  date,  about. . .     34,000  00 

Z.  Rate  of  interest,  four  per  cent. 

CONSUMPTION. 

1.  Estimated  total  population  at  date,  19,000. 

2.  Estimated  total  population  on  lines  of  pipe,  18,500. 

3.  Estimated  total  population  supplied,  18,400. 

4.  Total  number  of  gallons  consumed  for  year,  304,685,- 

775. 

5.  Passed  through  domestic  meters,   148,191,420  gallons, 

or  49  per  cent. 

6.  Passed  through  manufacturing  meters,  16,389,750  gal- 

lons, or  5  per  cent. 

7.  Average  daily  consumption,  835,249  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  44. 

9.  Gallons  per  day  to  each  consumer,  40. 
10.     Gallons  per  day  to  each  tap,  244. 
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DISTRIBUTION. 

MAINS. 

SERVICES. 

1. 

Kind  of  pipe,  cement  lined, 

16. 

Galvanized  iron,  cast  iron  and 

cast  iron,  wrought  iron. 

lead. 

2. 

Size  from  4  to  30  inches. 

17. 

From  one-half  to  six  inches. 

3. 

Extended,  7,399  feet 

18. 

2,042  feet 

4. 

Discontinued,  3,479  feet 

19. 

79  feet 

6. 

Total  now  in  use,  39  miles. 

20. 

18.5  miles  or  97,862  feet 

6. 

Cost    of    repairs    per    mile, 

21. 

Service  taps  added,  70. 

16.86. 

22. 

Number  now  in  use,  3,420. 

7. 

Leaks  per  mile,  .3. 

23. 

Average   length   of   services. 

8. 

Small  distribution  pipes  less 

28  feet 

than  four  inch,  total  length. 

24. 

Average     cost     of     services. 

14,156  feet 

18.00. 

9. 

Hydrants  added,  1. 

25. 

Meters  added,  90. 

10. 

Number  now  in  use,  214. 

26. 

Meters  now  in  use. 

11. 

Stop-gates  added,  15. 

a.  domestic 2,359 

12. 

Number  now  in  use,  633. 

b.  manufacturing 42 

13. 

Small    stop-gates    less    than 

four-inch,  total  59. 

Total 2.401 

14. 

Number  of  blow-off  gates,  12. 

27. 

Motors  and  elevators  added,  2. 

15. 

Range  of  pressure  on  mains 
at  center,  for  day  and  night, 
70  to  85  pounds. 

28. 

Number  now  in  use,  35. 

STORAGE. 

Earthwork   reservoirs,   low  service,   capaxrity   7,000,000 
gallons;   iron  tank,  high  service,  capacity  169,617  gallons. 
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BOARD  OF  WATER  COMMISSIONERS. 

J.  W.  GooDBLL,  Chairman.     (Term  expires  1904). 
J.  J.  FtYNN.     (Term  expires  1905). 
J.  E.  Lanou.     (Term  expires  1903). 


OFFICERS. 


Prank  H.  Crandall,  C.  E.,  Superintendent. 

Miss  F.  P.  Eady,  Registrar. 

Miss  K.  M.  McCaffrey,  Office  Assistant. 

Joel  W.  Thomas,  Engineer  at  Pumping  Station. 

William  Cassidy,  Foreman. 

Oscar  Heininger,  Chief  Inspector. 
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FOURTEENTH  ANNUAL  REPORT 


OF 


WATER  CONlilSSIONCRS. 


To  the  Honorable,  the  City  Council,  City  of  Burlington: 

Gentlemen: — In  accordance  with  the  provisions  of  the  City  Ordi- 
nance, the  Board  of  Water  Commissioners  submit  their  report  for  the 
year  ending  December  31,  1902. 

The  receipts  during  the  year,  from  service  rates,  amounted  to 
142,817.47,  notwithstanding  the  reduction  in  rates  which  were  in  effect 
during  the  last  half  of  the  year,  and  that  no  water  was  furnished  for 
Winooski. 

The  amount  of  unpaid  bills  is  only  |69.40,  or  only  about  16-100 
of  one  per  cent  of  the  sum  collected,  and  this  we  expect  will  all  be 
paid.  This  very  small  sum  is  evident  proof  of  the  wisdom  shown  by 
the  adoption  of  the  present  ordinances  relating  to  the  payment  of 
bills  rendered  by  this  department. 

Water  is  now  shut  off  in  only  two  places  for  non-payment,  and 
both  of  them  were  among  the  number  reported  one  year  ago. 

The  pumping  station  and  reservoirs  have  been  maintained  in  their 
usual  good  condition,  and  some  improvements  made  during  the  year. 
The  pumps  have  continued  to  furnish  the  city  an  abundant  supply  of 
water,  and  it  has  been  of  excellent  quality. 

All  new  work,  ordered  by  the  City  Council,  has  been  completed, 
and  is  now  in  use.  There  has  been  a  large  amount  of  work  done  in 
the  line  of  current  expense,  much  of  which  was  made  necessary  by 
the  grading  of  streets,  thus  leaving  the  mains  in  danger  of  freezing, 
although  quite  an  amount  of  cement  pipe  has  been  replaced  with  iron, 
and  some  mains  have  been  relaid  with  pipe  of  larger  size. 

The  sum  of  147,831.53,  provided  for  disbursement  during  the  year, 
being  the  amount  received  for  water  in  1901,  has  enabled  the  depart- 
ment to  pay  all  current  expenses  for  the  year,  interest  on  all  water 


Digitized  by 


Google 


CITY  OF  BURLINGTON. 


bonds,  and  to  deposit  in  the  sinking  fund,  for  the  payment  of  the  liabil- 
ities of  the  city  on  account  of  the  water  works.the  sum  of  |9,286.07.  The 
total  amount  paid  into  this  sinking  fund  by  this  department,  since  the 
Amendment  to  the  City  Charter  in  1896,  is  now  141,696.81,  which,  with 
interest,  should  be  worth  |44,275.00,  or  over,  in  liquidation  of  the  water 
works  indebtedness. 

We  would  respectfully  refer  you  to  the  report  of  the  Superintend- 
ent, herewith  submitted,  for  details  and  other  information  relative  to 
the  work  of  the  department. 

We  are  pleased  to  acknowledge  the  unvanring  courtesy  accorded  to 
this  Board  by  your  Honorable  Body  during  the  year. 


Respectfully  submitted, 

J.  W.  GOODBLL.  \ 

J.  B.  LANOU,  V 

JOHN  J.  FLYNN,  )    Oommiisioaera. 


J.  B.  LANOU,  '  ^^^^ 
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THIRTY-SIXTH  ANNUAL  REPORT 
OF  THE 

SUPeRINTeNDCNT  OP  WATER  WORKS. 


To  the  Honorable  Board  of  Water  OommUHonera  of  the  City  of  Bur- 
lington, Vt: 

Gentlemen: — The  following  is  a  statement  of  the  receipts  and  dis- 
bursements of  the  Burlington  City  Water  Works  for  the  year  ending 
December  31,  1902. 

BBCKIPTS. 

From  L.  C.  Grant,  City  Treasurer: 

Amount  of  appropriation  for  current  expenses. . .  |45,439  95 

Amount  of  appropriations  for  sinking  fund 2,391  58 

Total  amount  of  appropriations 147,831  53 

Receipts  for  material  and  labor 3,440  06 

Transfer  from  current  to  construction  account 1,174  17 

Total  receipts   152,445  76 

DIBBUBSEMENTS. 

Construction: 

Labor  on  mains |397  80 

Cast  iron  pipe 500  00 

Labor  on  services   276  37 

Total  construction 11.174  17 

MAINTENANCE. 

Current: 

Pay-rolls I  3,154  68 

Salary  of  Superintendent  1,200  00 

Wrought  iron  pipe,  fittings,  etc 606  83 

SUble  expenses 697  05 
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Material  for  management  and  repairs       649  92 

Salary  of  Registrar  480  00 

City  of  Burlington,  other  departments 412  20 

Private  telephone  line i 386  26 

Care  and  repair  of  reservoir  premises  359  11 

Salary  of  Water  Commissioners  300  00 

Hydrant  inspection  and  repairs  , 292  59 

Returned  to  L.  P.  Wood  283  97 

High  service  tank  cleaning  and  repairs 283  33 

Repair  of  tools 199  40 

Gate  and  meter  wells 194  02 

Printing,  advertising  and  postage   166  03 

Fire  hose 100  71 

Office  expenses 80  59 

Telephone  rent  78  76 

Gas  for  office  and  shop 35  22 

9,760  67 

Lowering,  relaying  and  replacing  coat  iron  mains: 

Pipe 12,325  86 

Labor  3,305  34 

Gates 938  40 

$6,669  60 

Replacing  of  cement  pipe  toith  cast  iron: 

Pipe $1,000  00 

Labor 1,198  41 

Gates 114  00 

$2,312  41 

$8,882  01 

Interest: 
Interest  on  debt  $9,920  00 

PUMPING. 

Low  Service  Station: 

Fuel   $4,916  16 

Pay-rolls   2,370  38 

Repairs  to  buildings  and  grounds  321  15 

Supplies  and  tools 259  66 

Rtp«.; i.  :^  i^achlnery 233  29 

Gas 79  32 


$8,179  86 


r 
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High  Service  Station: 

Station  pay-roll |118  20 

Fuel  and  light 34  60 

Repairs  to  building  19  47 

Recording  dials 10  35 

Steam  Pump: 

Fuel $68  67 

Repairs , 19  63 

Pay-roll 18  90 

197  00 

Motor: 

Pay-rolls $100  68 

Repairs 99  60 

1200  18 

1479  70 

18,669  66 

Meters: 

Pay-rolls |1,993  10 

Meters 1.456  35 

Freight  and  repair  bills 140  67 

13.689  12 

Total  maintenance  140,811  86 

TRANSrEBS. 

To  sinking  fund.  5%  required , $2,391  68 

To  sinking  fund,  surplus  funds  6,894  49 

To  construction  account 1,174  17 

Total  transfers   110,460  24 

Total  disbursements  152,446  76 

RECAPITULATION. 

BEOBIPTS. 

From  L.  C.  Grant,  City  Treasurer 152,446  76 

DISBUB8BMENT8. 

Maintenance:  ^ 

Current $9,760  67 

Replacing 8,882  01 
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Pumping   8,659  55 

Meters 3.589  12 


130,891  35 

Interest  ^ 9,920  00 

Total  maintenance 140,811  35 

Transfers 10,460  24 

Construction  1,174  17 


Total  disbursements   152,445  76 


WATER  TAX  COLLECTIONS. 

BECEIPTS. 

Schedule  rates I  8,246  09 

Meter  rates 34,571  38 


Total  receipts 142,817  47 

DISBUBSEMENTS. 

L.  C.  Grant,  City  Treasurer 142,817  47 


UNPAID  WATER  RATES. 
Meter  rates,  five  in  number |69  40 


Total  unpaid  water  rates  forward  to  1903 |69  40 


AUDITORS'    STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and  vouchers  for 
the  year  1902,  of  F.  H.  Crandall,  Superintendent  of  the  City  Water 
Works,  and  find  them  correct. 

We  also  find  that  the  provision  of  the  water  ordinance,  relative  to 
collection  of  water  rates,  discount,  penalty,  etc.,  have  been  fairly  and 
impartially  administered. 

THOMAS  FAILEY,     ) 

W.H.  ROBERTS,  ^^^*^^"- 


Statement  of  assessments  and  current  expenditures  for  year  ending 
December  31,  1902. 

The  paid  assessments  of  this  statement  are  the  receipts  for  the 
year,  less  whatever  portion  of  the  same  was  assessed  previous  to  Janu- 
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ary  1,  1902.    The  unpaid  are  the  unpaid  of  January  1,  1903,  less  what- 
'  ever  portion  of  the  same  are  of  more  than  one  year's  standing. 


AS8ESSMSNT8. 


DISBX7BSEMENTS. 


Meter  rates. . 
Sched.  rates 


PAID. 

.134,530  81 
.     8,239  79 


$42,770  60 
Mat.  and  labor,    3,257  72 146,028  32 


Interest |  9,920  00 

Replacing 8,882  01 

Current |9,760  67 

Pumping 8,659  55 

Meters 8,589  12    22,009  34 


Meter  rates 


UNPAID. 

158  58 


58  58 


$46,086  90 


Total  maintenance $40,811  85 

EiXcess     of    assessments 

over  disbursements  for 

the  year  1902  $5,275  55 


$46,086  90 


WATER  PUMPED. 

1902.  Gallons. 

January  23.165,625 

February 19,289,100 

March 20,736,650 

April 22,553,175 

May 26,994,250 

June 22,007,775 

July 34,909,900 

August : 28,040,050 

September 25,315,300 

October 25,356,875 

November 23,791,075 

December 21,226,700 

Total,  1901   304,685,775 

ToUl,  1902 293,386,475 

Decrease  in  1902 11,299,300 

Daily  average  in  1902 803,798 

Daily  average  in  1901  834,775 

SERVICES. 
There  have  been  added  47  services  of  the  following  sizes: 

Thirty-four %  inch. 

Seven %  Inch. 
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Three 1      Inch. 

Two 4      inch. 

One 6      inch. 

Of  the  above,  a  %  inch  service  for  Mr.  Patrick  Ryan,  No.  84  Archi- 
bald Street,  and  a  %  inch  service  for  Mrs.  Josephine  Muir  on  BUnwood 
Avenue,  were  put  in  prior  to  road  improvement,  and  have  not,  as  yet, 
been  taken  up.  A  %  inch  service  for  Mr.  R.  J.  Perkins,  No.  272  Pearl 
Street,  a  %  inch  service  for  Mr.  John  Wilson,  No.  85  Mansfield  Avenae. 
and  a  %  inch  service  for  Adams  School  on  South  Union  Street,  replace 
old  services. 

HYDRANTS. 

There  has  been  one  new  public  hydrant  set  during  the  past  year 
at  the  north  east  corner  of  Brookes  avenue  and  Willard  street.  During 
the  progress  of  the  season's  work,  the  following  changes  were  made. 

One  hydrant  has  been  discontinued,  that  on  Colchester  avenue  op- 
posite  the  Ira  Allen  school. 

The  hydrant,  located  on  the  north  east  corner  of  Willard  and  Pearl 
streets,  supplied  from  the  Pearl  street  main  by  a  four  inch  branch, 
was  removed  to  the  north  west  comer,  and  supplied  from  the  Willard 
street  main  by  a  six  inch  branch. 

The  location  of  the  hydrant  near  No.  316  Colchester  avenue,  at  the 
request  of  the  Street  Department,  and  adjacent  property  owners, 
was  slightly  changed. 

The  following  hydrants,  with  their  branches,  were  lowered  so  as  to 
secure  a  six  foot  cover  on  the  branches  without  effecting  any  change 
in  the  location  of  the  hydrants: 

Battery  street  at  Smith's  lane. 

Union  street  at  Pearl  street 

North  Willard  street  at  North  street. 

Loomis  street  at  North  Willard  street 

The  two-way  post  hydrants  on  Williams  street  at  College  and  Main 
streets  have  been  replaced  by  two-way  post  hydrants  with 
noESle. 

Total  number  of  public  hydrants 177 

Total  number  of  private  hydrants 37 

ToUl 214 
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SUPPLY  PIPE. 

During  the  progress  of  road  improvement,  thirty-nine  feet  of  one 
and  one-half  inch  pipe  were  laid  from  the  main  on  the  west  side,  under 
the  stone  roadway,  to  the  east  side  of  Colchester  avenue  at  No.  454, 
making  the  total  length  of  supply  pipe  now  in  use 14,195  feet 

MAINS. 

New  Mains  have  been  laid  as  follows  : 

With  6  inch  Cast  Iron  Pipe, 

Greene  street  from  Pearl  street,  northerly  234  feet. 

North  Willard  street  from  Pomeroy  street,  southerly 227  feet. 

With  4  inch  Ooit  Iron  Pipe, 

Oak  street  from  St.  Louis  street,  easterly ., 265  feet 

Total  length  of  new  mains 726  feet 

Iron  pipe  has  been  relaid,  lowered  or  replaced  in  the  following 
streets: 

Peet. 
Pearl  street  from  Winooski  avenue,  easterly;   6  inch  replaced 

with  10  inch 1,375 

Colchester  avenue  from  No.  316,  easterly;  6  inch  replaced  with  10 

inch » 399 

Colchester  avenue  from  No.  316,  westerly;  10  inch  lowered 330 

Colchester  avenue  from  University  place,  easterly;  8  inch  lowered  196 

Colchester  avenue  from  Barrett  street,  southerly;  6  inch  lowered.  443 

Barrett  street  from  Colchester  avenue,  easterly;  6  inch  lowered. .  60 
Union  street  from  Pearl  street,  southerly;  4  inch  replaced  with 

6  inch 65 

University  place  from  Pearl  street,  southerly,  8  inch  lowered...  282 

Oak  street  from  Interval  avenue,  westerly;  4  inch  lowered 135 

Lafityette  place  from  Pearl  street  northerly;  4  inch  lowered 20 

Orchard  Terrace  from  Pearl  street,  southerly;  6  inch  lowered  . .  36 

Mansfield  avenue;  4  inch  lowered  605 

Battery  street  at  Battery  place;  10  inch  lowered 184 

Battery  place  at  Battery  street;  10  inch  lowered 105 

Willard  street  from  Pearl  street,  southerly;  10  inch  lowered 38 

Pomeroy  street  from  Hyde  street  easterly;  6  inch  lowered 23 

North  Willard  street  from  North  street  northerly;  6  inch  lowered  51 
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Nt>rth  Willard  street  from  Pearl  street,  northerly;   4  inch  re- 
placed with  6  inch , 26 

Loomis  street  from  North  Willard  street,  easterly;  6  inch  lowered  60 

Willard  street  from  Pearl  street,  northerly;  6  inch  lowered....  40 

Total  : 4,423 

Cement  pipe  in  the  following  streets  has  been  replaced: 

With  6  inch  Cast  Iron  Pipe. 

Feet. 

Elm  wood  avenue  from  Cedar  street,  southerly 348 

Cedar  street  from  Elmwood  avenue,  westerly ', 36 

North  Bend  street  from  Spring  street,  westerly i. .  131 

Spring  street  from  North  Bend  street,  easterly 32 

Smith's  lane  from  Battery  to  Champlain  streets 380 

Pomeroy  street  from  Hyde  street,  easterly 362 

Archibald  street  from  Interval  avenue  to  Winooski  avenue 860 

Bright  street  from  Archibald  street,  northerly  34 

Union  street  from  Pearl  street,  northerly  72 


Total  replaced 2,244 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement  u .    . .     29,698  feet    About    6  miles. 

Cast  iron 177,410  feet.    About  33  miles. 


Total 207,108  feet    About  39  miles. 

GATES. 

The  following  gates  have  been  discontinued: 

Pearl  street  at  Union 1  6  Inch. 

Union  street  at  Pearl  2  4    " 

Spring  street  at  North  Bend   1  4    " 

Elmwood  avenue  at  Cedar  1  4    " 

Total  discontinued  5 

Gates  have  been  set  in  the  following  locations: 

Pearl  street  at  west  line  of  Union 1  10  inch. 

Pearl  street  at  east  line  of  Union  1  10    " 

Pearl  street  at  west  line  of  Greene  1  10    " 

Pearl  street  at  west  line  of  Willard  1  10    " 

Pine  street  at  Whiting's   2  8    " 
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North  Bend  street  at  north  line  of  Spring 

1        6  ino.h^ 

Union  street  at  north  line  of  Pearl  

1        6 

« 

Union  street  at  south  line  of  Pearl  

1        6 

Qreene  street  at  north  line  of  Pearl  

1        6 

Pearl  street  at  east  line  of  Willard  

1        6 

Willard  street  at  south  line  of  Pomeroy 

Willard  street  at  north  line  of  Pomeroy 

1        6 

1        6 

Pomeroy  street  at  west  line  of  Willard  

1        6 

<• 

Pomeroy  street  at  east  line  of  Willard 

1        6 

it- 

Wood  street  at  east  line  of  Union 

1        6 

« 

Archibald  street  at  west  line  of  Bright 

1        6 

« 

Bright  street  at  north  line  of  Archibald 

1        6 

**■ 

St  Paul  street  at  Hinds'  

1        6 

<• 

Pine  street  on  Whiting's  fire  service 

1        6 

<« 

Oak  street  at  west  line  of  St.  Mary's 

1        4 

« 

Oak  street  at  east  line  of  St.  Mary's 

1        4 

«« 

College  street  on  Woodbury's  fire  service  

St  Paul  street  on  Hinds'  fire  service 

1        4 

1        4 

•< 

Total 

24 

Total  now  in  use  

652 

REPAIRS. 

The  repairs  for  the  year  have  been: 

On  cement  pipe 2  breaks. 

On  cement  pipe 1  leak. 

On  Iron  pipe 8  joint  leaks. 

On  iron  pipe 3  leaks. 

On  service  pipe 16  leaks. 

ELECTROLYSIS. 

The  work  of  the  Department  in  mains  in  the  vicinity  of  the  Power 
Station  of  the  Street  Railway  Company,  has  brought  to  light  no  indi- 
cation of  any  material  change  of  electrical  conditions. 

The  replacing  of  the  service  for  No.  429  Colchester  avenue,  which 
took  place  during  the  month  of  December,  was  apparently  due  to  this 
cause. 


A  six  inch  cast  iron  main  was,  during  the  season,  laid  from  Union 
street,  easterly  opposite  No.  381,  a  distance  of  six  hundred  and  thirty- 
seven  feet  for  and  at  the  expense  of  Mr.  L.  P.  Wood. 
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The  understanding  with  Mr.  Wood,  in  regard  to  the  extension,  is 
that  should  his  proposed  street  be  accepted,  and, the  laying  of  a  water 
main  therein  ordered  by  the  City  Council,  the  Water  Department  will 
take  off  his  hands  the  pipe  laid  at  the  price  paid  to  the  D^Murtment  for 
the  same,  viz:  Seven  hundred  and  sixteen  dollars  and  three  cents. 


SINKING  FUND. 

Deposits  to  this  fund  have  been  made  with  the  City  Treasurer  as 
follows: 

Dec.  31,  1899,  Construction  account  for  the  year  |2,726  42 

Dec.  31,  1900,  Construction  account  for  the  year  2,200  00 

Dec.  31,  1901,  Construction  account  for  the  year  6,421  50 

Dec.  31,  1902,  Construction  account  for  the  year 1,174  17 

To  be  applied  in  reduction  of  the  bonded  debt. 

September  10,  1897,  5  per  cent  required  by  charter  |2,360  25 

August  4,  1898,  5  per  cent  required  by  charter 2,259  16 

August  10,  1899,  5  per  cent  required  by  charter 2,297  94 

August  14,  1900,  5  per  cent  required  by  charter 2,439  13 

August  8,  1901,  5  per  cent  required  by  charter 2,454  67 

August  7,  1902,  5  per  cent  required  by  charter  2,391  58 

November  9,  1899,  surplus  funds   4,000  00 

December  31,  1899,  surplus  funds    , 1,531  17 

December  31,  1900,   surplus  funds    9,857  45 

December  31,  1901,  surplus  funds  5,210  97 

December  31,  1902,  surplus  funds    6,894  49^ 

Total   141,696  81 

HIGH  SERVICE. 

The  consumption  on  the  high  service,  as  indicated  by  the  pumping 
record  of  that  station,  was  about  eleven  million  gallons,  or  about  4% 
of  that  of  the  low  service.  Of  this  amount,  about  85%  was  measured 
to  consumers  though  meters;  3%  was  estimated  to  have  been  used 
where  meters  stopped,  and  where  it  was  inexpedient  to  apply  meters; 
5%  was  the  estimated  loss  in  the  motor,  and  about  7%  remains  unac- 
counted for. 

About  83%  of  the  pumpage  was  accomplished  by  the  automatic 
machine,  operated  by  down  town  consumption,  and  the  remaining  17% 
by  the  auxiliary  steam  plant. 
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MBTERS. 

There  are  now  in  use  2,527  meters,  an  increase  of  126  over  last  year. 
Of  the  water  pumped,  about  54%  has  passed  through  meters  yield- 
ing about  81%  of  the  revenue. 

Respectfully  submitted, 

F.  H.  CRANDALL,  Superintendent 
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CITY  OF  BURLINOTON. 


1902 
SUMMARY  OF  STATISTICS 

SUGGESTED  BT  THE 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census,  1900,  18,640. 

Works  constructed  1867-8. 

Owned  by  City. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

Builders  of  pumping  machinery,  H.  R.  Worthington. 


^.  Bituminous. 
,  Clearfield, 
Description  J  **'Coaldale, 


of  fuel.  (  ^  $4.05 

k62% 


\      $4.( 


42  weeks. 


p  Mill  shavings  10  weeks. 

6.  Total  pumpage  for  the  year,  293,386,475  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316  feet 
Cost  of  pumping,  figured   on   Pumping  Station   Bzpenses,   viz.: 

18,659.55. 

11.  Per  million  gallons  raised  against  dynamic  head  into  reservoir, 

129.55. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  |0.10. 
Cost  of  pumping,  figured  on  total  maintenance,  viz.:  140,811.35, 

13.  Per  million  gallons  raised  against  dynamic  head  into  reservoir, 

1129.16.  

14.  Per  million  gallons  raised  one  foot  high  (dynamic),  $0,403. 
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Division  I. 

RBCBIPTS. 


FINANCIAL. 
MAINTENANCE. 


EXPE>NDITURBS. 


PYom  Consumers: 

A.  Water  rates,  domestic. ..  .$84,079.93 

B.  Water  rates,  mfg 2,742.60 


C.  Net  receipts  tor  water. ..  .$36,822.62 

D.  Miscellaneous 8,440.06 


E.  Total  $40,262.< 

From  public  funds: 

F.  Hydrants   $3,480.00 

G. 'Fount,  and  pks...     244.60 

H.«8t    waterln«r 1,425.82 

I.*  Public  buildings..     614.01 

Water   troughs...     237.50 
Other  public  use..      98.02 


AA.  Management  and  repairs. 
Repl.    cement... $8,882.01 

Current 9,760.67 

Pumping 8,669.55 

Meters  3.589.12 

-430.891.35 


BB.  Interest  on  bonds. 


9,920.00 


CC.  Total  maintenance  $40,811.35 

DD.  Bal.   to  Con $1,174.17 

Bal.   to  S.  F....  4,272.01 


Total  balance  $5,446.18 


-$6,994.85 


K.  Gross  receipts  firom  all 

souroes $46,267.58 


BE.  Total  $46.267.5« 


'Paid  at  meter  rates. 

Division  II. 

BYom  fixed  rates. 

L.    Domestic   |8,246  09 

M.   Manufacturing 


N $8,246  09 


From  meter  rates. 


O.    Domestic |31,828  69 


P.    Manufacturing 2,742  69 

Q $34,571  38 


Total    $42,817  47 


CONSTRUCTION. 


RBCBIPTS. 


DISB  UR8BMBNTS. 


T.  Trans  from  Cur.  App $1,174.17 


V.  Total    $1,174.17 


GO.  Extension  of  services..         276. 

FF.  Bztension  of  mains $  897.80 

GO.  Bztension  of  services...     276.37 


KK.  Total   $1,174.17 


W.    Cost  of  works  to  date  1475,635  40 

X.    Bonded  debt  at  date 248.000  00 

Y.    Value  of  sinldng  fund  at  this  date,  about  44,000  00 

Z.  Rate  o(  interest,  four  per  cent 
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CITY  OP  BURLINGTON. 


CONSUMPTION. 

Estimated  total  population  at  date,  19,200. 

Bstlmated  total  population  on  lines  of  pipe,  18,700. 

Bstlmated  total  population  supplied,  18,600. 

Total  number  of  gallons  consumed  for  year,  293,386,47§. 

Passed  through  domestic  meters,  142,636,825  gallons,  or  49  per  cent. 

Passed   through  manufacturing  meters,   15,112,500  gallons,  or   6 

per  cent 
Average  dally  consumption,  803,798  gallons. 
Gallons  per  day  to  each  inhabitant,  41. 
Gallons  per  day  to  each  consumer,  43. 
Gallons  per  day  to  each  tap,  232. 


1. 
2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 

10. 


9. 
10. 
11. 
12. 
13. 

14. 
15. 


DISTRIBUTION. 


MAINS. 

Kind  of  pipe,  cement  lined, 
cast  Iron,  wrought  iron. 

Size  from  4  to  30  inches. 

Extended,  4,835  feet 

Discontinued,  2,244  feet 

Total  now  in  use,  about  3i 
miles. 

Cost  of  repairs  per  mile,  |8.18. 

Leaks  per  mile,  .7. 

Small  distribution  pipes  less 
than  four  inch,  total  length, 
14,195  feet 

Hydrants  added,  1. 

Number  now  In  use,  214. 

Stop-gates  added,  19. 

Number  now  in  use,  652. 

Small  stop-gates  less  than  four- 
inch,  total  60. 

Number  of  blow-off  gates.  14. 

Range  of  pressure  on  mains  at 
center,  for  day  and  night,  70 
to  85  pounds. 


16. 

17. 
18. 
19. 
20. 
21. 
22. 


27. 
28. 


anviGM. 
Galvanized  iron,  cast  iron  and 

lead. 
From  one-half  to  six  inches. 
1,536  feet 
73  feet 

18.8  miles  or  99,325  feet 
Service  taps  added,  44. 
Number  now  in  use,  3,464. 
Average  length  of  services,  29 

feet 
Average  cost  of  services,  $7.80. 
Meters  added,  126. 
Meters  now  in  use, 

a.  domestic 2,4S5 

b.  manufacturing 42 


Total   2.527 

Motors  and  elevators  added.  0. 
Number  now  in  use,  85. 


STORAGE. 

Earthwork  reservoirs,  low  service,  capacity  7,000,000  gallons;  Iron 
tank,  high  service,  capacity  169,617  gallons. 
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BOARD  or  WATER  COnMISSIONCRS. 


J.  W.  GOODELL,  Chairman,  (Term  expiree  1904). 
J.  J.  FLYNN,  (Term  expiree  1905). 
J.  E.  LANOU,  (Term  expiree  1906). 


OPPICERS. 


FRANK  H.  CRANDALL,  C.  E.,  Superintendent. 

MISS  F.  P.  EADY,  Regietrar. 

MISS  K.  M.  McCaffrey,  office  Assietant. 

JOEL  W.  THOMAS,  Engineer  at  Pumping  Station. 

WILLIAM  CASSIDY,  Foreman. 

OSCAR  HEININGER,  Chief  Inepector. 
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FIFTEENTH  ANNUAL  REPORT 


OF  THB 


WATER  COMMISSIONERS. 


To  the  Honorable,  the  City  Council,  City  of  Burlington: 

Qentlemen: — ^The  Board  of  Water  Commissioners,  as  required  by 
City  Ordinance,  submit  their  report  for  the  year  ending  December  31, 
1903. 

There  has  been  collected  by  the  Water  Department  for  serrice  rates' 
during  the  year,  $43,199.68,  and  with  the  reduced  rates  of  June  1,  1902, 
in  force  during  all  of  the  past  year,  show  an  increase  of  $382.21  in  the 
receipts  of  the  department. 

The  unpaid  bills,  for  seryice  rates,  are  $190.58  in  amount;  nearly 
all  of  which  will  be  collected. 

The  water  is  now  shut  off  for  non-payment  at  four  places,  one 
of  which  was  of  the  number  reported  one  year  ago. 

The  good  condition  of  the  reservoirs  has  been  fully  maintained,  and 
some  improvements  made,  especially  in  the  better  facilities  for  clean- 
ing in  a  thorough  manner. 

The  Pumping  Station  has  not  been  allowed  to  deteriorate,  and 
some  conveniences,  for  the  work  of  the  Department,  have  been  pro- 
vided. The  extremely  dry  weather,  of  some  parts  of  the  year,  caused 
the  use  of  an  unusual  amount  of  water,  but  the  pumps  have  con- 
tinued to  render  fairly  good  service,  and  at  no  time  has  there  been 
any  lack  of  supply  in  the  reservoirs. 

All  orders  of  the  City  Council  for  new  work  have  been  fully 
executed,  and  all  such  extensions  are  now  in  use. 

The  enlargement  of  the  Water  Works,  by  extensions  or  branches 
that  are  not  self  supporting,  or  prospectively  soon  to  be  so,  is,  to 
say  the  least,  a  questionable  policy,  as  it  increases  the  cost  of  main- 
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tenance  with  no  corresponding  increase  in  the  receipts  of  the  Depart- 
ment, and  might  soon  make  it  necessary  to  charge  a  higher  service 
rate  if  our  Water  Works  are  to  continue  self  supporting. 

The  amount  of  cement  pipe  replaced  by  iron  pipe  during  the 
year  has  not  been  large,  and  there  is  still  a  considerable  amount  of 
such  work  to  be  done  when  all  the  conditions  are  favorable  for  it. 

The  sum  of  $42,817.47  being  the  amount  received  from  service 
rates  in  1902,  and  by  Charter  provided  for  distribution  during  the 
year  1903,  although  more  than  $5,000.00  less  than  the  preceding  year, 
has  with  the  sum  of  $4,061.43,  received  for  material  and  labor,  been 
made  by  the  Department  to  pay  all  current  expenses,  interest  on  all 
water  bonds,  and  in  addition  to  the  Charter  requirement  of  five  per 
cent,  of  receipts,  add  a  very  small  sum  to  the  Sinking  Fund. 

We  herewith  submit  the  report  of  the  Superintendent,  and  re- 
spectively refer  you  to  that  for  details  and  other  information  of  the 
department. 

It  is  a  pleasure  to  gratefully  acknowledge  the  pleasant  relations 
existing,  and  the  uniform  courtesy  extended  to  this  Board  by  your 
Honorable  Body  during  the  past  year. 


Respectively  submitted, 

J.  W.  GOODBLL, 


JOHN  J.  FLYNN.  V  ^*^' 

J.  E.  LANOU,         )  Commissioners. 
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THIRTY-SEVENTH    ANNUAL    REPORT 


OF   THS 


SUPCRINTENDCNT  OP  WATER  WORKS. 


To  the  Honorable  Board  of  Water  Commissionera  of  the   Oity  ofi 

Burlington,  Yt.: 

Gentlemen: — The  following  is  a  statement  of  the  receipts  and 
disbursements  of  the  Burlington  City  Water  Works  for  the  year  ending 
December  81,  1903. 

RECEIPTS. 

From  Ix  C.  Grant,  City  Treasurer: 

Amount  of  transfer  to  sinking  fund  required f  2,140  87 

Amount  of  transfer  to  construction  account 869  31 

Balance  of  appropriation  for  current  expenses...  39,807  29 

Total  amount  of  appropriation $42,817  47 

Amount  received  from  material  and  labor 4,061  43 

Total  receipts  from  City  Treasurer $46,878  90 

DISBXJBSEMENTS. 

Construction — 

Cast  iron  pipe  $500  00 

Labor 369  31 

Total  construction $869  31 
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Current —  maintenance. 

Pay  rolls $4,560  87 

Pipe  and  castings 3,441  96 

Salary  of  Supertntendent 1,400  00 

Reservoir  cleaning  and  repairs 1,384  66 

Gates  and  check  valves  > 565  41 

Pig  lead    563  08 

Salary  of  Registrar 540  00 

Material  for  management  and  repairs 538  51 

Stable  expenses   480  21 

Rent  and  sprinkling  tax 404  62 

Hydrant  repairs 302  24 

Salary  of  Water  Commissioners 300  00 

Tank  cleaning  and  repairs  297  66 

Wrought  iron  pipe  and  plugs  238  72 

Horse  and  harness  181  50 

Repair  of  tools  147  64 

Printing,  advertising  and  postage   125  95 

Telephone  rent 79  26 

OflElce  expenses 70  44 

Report  on  electrolysis 50  00 

Damages 24  90 

Water  tax  refunded  by  order  of  City  Council 1  04 

Interest^  $15,698  67 

Interest  on  debt   $  9,920  00 

PUMPING 

Low  Service  Station — 

Fuel   $5,040  78 

Pay  rolls 2,778  34 

Hoisting  engine 640  90 

Repairs  to  machinery  300  42 

Electric  light  plant  154  43 

Oil  and  packing  106  58 

Repairs  to  building 82  01 

Insurance   67  50 

Gas   64  08 

Repair  of  tools  and  supplies 43  04 


$  9,278  08 
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High  service  station — 

Repairs  to  building  1150  10 

Station  pay  roU   130  09 

Fuel  and  light   27  98 

f  308  17 

Steam  pump — 

Fuel   $  82  96 

Repairs  and  care  66  80 

f  149  76 

Motor — 

Pay  rolls  $120  15 

Repairs   86  60 

i  206  75 

$  664  68 
$  9.942  76 

MXTEB8. 

Pay  rolls $  2,361  31 

Meters 1,719  48 

Material  for  repairs 371  45 

: f  4,452  24 

ToUl  maintenance  $40,013  67 

TBA.NSFEBS. 

To  sinking  fund,  5%  required  by  charter $  2,140  87 

To  poor  farm  water  supply  by  order  of  C.  C 2,985  74 

Sinking  fund,  surplus  funds  869  31 

Total  transfers $  5,995  92 

Total  disbursements $46,878  90 

RECAPITULATION. 

RECEIPTS. 

From  L.  C.  Grant.  City  Treasurer  $46,878  90 
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DISBURSEMENTS. 

Maintenance — 

Current   $15,698  67 

Pumping    9,942  76 

Meters  4,452  24 


$30,093  67 

Interest 9,920  00 

Total  maintenance   $40,013  67 

Transfers 5,995  92 

Construction   869  31 


Total  disbursements   $46,878  90 


WATER   TAX   COLLECTIONS. 

BBCSIFT8. 

Schedule  rates   f  7,712  09 

Meter  rates   35,487  59 


Total  receipts i 143,199  68 

DISBUBSBMENTS. 

L.  C.  Grant,  City  Treasurer  $43,199  68 


UNPAID   WATER   RATES. 

Meter  rates,  twenty-three  In  number  $146  49 

Schedule  rates,  twelve  in  number 44  09 


Total  unpaid  water  rates  forward  to  1904 f    190  58 


POOR  FARM  WATER  SUPPLY. 

BB0KIPT8. 

Prom  L.  C.  Grant,  City  Treasurer f  4,295  94 

DISBUBSEMSITTS. 

Pay  rolls   $2,190  41 

Wrought  iron  pipe  and  fittings 1,127  21 

Cast  iron  pipe 545  68 
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Tools  and  supplies 297  85 

Lead,  yam  and  specials 74  79 

Hydrants  and  gates  60  00 


-I  4,295  94 


AUDITORS'   STATEMENT. 
We,  the  undersigned,  have  examined  the  books  and  vouchers  for 
the  year  1903,  of  F.  H.  Crandall,  Superintendent  of  the  City  Water 
Works,  and  find  them  correct 

We  also  find  that  the  provision  of  the  water  ordinance,  relative 
to  collection  of  water  rates,  discount,  penalty,  etc,  have  been  fairly 
and  impartially  administered. 

THOMAS  FAILBY,     j 

W.  H.  ROBERTS,      (.Auditors. 

M.  C.  GRANDY,  ( 


Statement  of  assessments  and  current  expenditures  for  year  ending 
December  31,  1903. 

The  paid  assessments  of  this  statement  are  the  receipts  for  the 
year,  less  whatever  portion  of  the  same  was  assessed  previous  to  Janu- 
ary 1,  1903.  The  unpaid  are  the  unpaid  of  January  1,  1904,  less  what- 
ever portion  of  the  same  are  of  more  than  one  year's  standing. 


ASSBSSMBNTS. 


DI8BUBSEMBNT8. 


Paid. 
Meter  rates  .  .$35,425  91 
Sched.  rates  .     7,712  09 


M3,138  00 

Mat  and  labor 

4,061  43 

Unpaid. 

Meter  rates...! 

138  77 

Sch.    rates... 

44  09 

Mat  and  labor 

2  60 

.    .        117R  <in 

M7,384.89 

Interest $  9,920  00 

Current $15,698  67 

Pumping 9,942  76 

Meters 4,452  24 

30,093  67 


M0.013  67 


Excess  of  assessments 
over  disbursements  for 
the  year  1903 $  7,371  22 


$47,884  89 
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WATER   PUMPED. 

1903.  Gallons. 

January 21,078,150 

February   20,391,050 

March  21.306,275 

April  20,222,825 

May  36,623,900 

June 35,146,075 

July 30,116,575 

August   28,099,576 

September 32,633,375 

October 25,003,700 

November 23,808,125 

December   25,033,575 

Total  1903  319,463,200 

Total  1902  293,386,475 

Increase  in  1903 26,076,725 

Daily  average  in  1903 875,241 

Daily  average  in  1902 803,798 

SERVICES. 

There  have  been  added  70  services  of  the  following  sizes: 

Fifty-one %  inch. 

Seven %  inch. 

Four 1      Inch. 

One 1%  inch. 

Six  2      Inch. 

One 4      inch. 

Of  the  above,  eight  services  replace  old  ones.  Two  ^  inch  services 
have  been  discontinued. 

HYDRANTS. 

There  have  been  set,  during  the  past  year,  one  new  public  hydrant 
on  North  avenue  at  Institute  road,  and  one  new  private  hydrant  in  the 
pumping  station  yard.  During  the  progress  of  the  season's  work,  Mr. 
B.  W.  Peck's  private  hydrant  was  moved  to  the  curb  line. 
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Total  number  of  public  hydrants 178 

Total  number  of  private  hydrants , 38 

Total  216 

SUPPLY  PIPE. 

Small  distribution  pipe  has  been  laid  as  follows:  Feet. 
North  avenue,  northerly  from  end  of;  6  inch  with  2  inch  galvan- 
ized iron    5,487 

Williams  street,  southerly  from  College  street;  main  with  2  inch 

galvanized  iron 165 

In  other  than  public  highways: 
♦Nash  place,  westerly  from  Colchester  avenue;    with  1%   inch 

galvanized  iron 303 

♦Fletcher  place,  westerly  from  Colchester  avenue;  with  1%  inch 

galvanized  iron 240 

On  premises  of  B.  H.  Porter;  with  2  inch  galvanized  iron 185 

On  premises  of  B.  H.  Porter  and  City  Poor  Farm;  with  1%  inch 

galvanized  iron 2,163 

Making  a  total  length  of  supply  pipe  now  in  use 22,738 

MAINS. 
New  mains  have  been  laid  as  follows: 

With  6  inch  cast  iron  pipe. 

Feet 

North  avenue,  northerly  from  dead  end   1,170 

North  lumber  yard  at  station  294 


Total  length  of  new  mains 1,464 

The  10  inch  cement  pipe  in  College  street,  westerly  from  Wil- 
lard  street,  has  been  replaced  with  cast  iron  pipe  of  the 
same  size   460 


LENGTH  OF  PIPE  NOW  IN  USE. 


Cement 29,238  feet.    About    6  miles. 

Cast  iron 179,334  feet.    About  33  miles. 


Total 208,572  feet    About  39  miles. 


♦Pipe  laid  at  the  expense  of  the  individual. 
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OATBS. 

Gates  have  been  set  in  the  following  locations: 

In  station  yard 2  10  Inch. 

In  station  yard ^ 5  6    " 

North  avenue  near  Institute  well 1  6    ** 

North  avenue,  north  line  of  Institute  road  1  6    " 

Total   9' 

Total  number  now  in  use 661 

Valves  have  been  placed  on  supply  pipe  as  follows: 

Williams  street  at  south  line  of  College  street 1  2     inch. 

North  avenue,  at  end  of  6  inch 1  2 

North  avenue,  at  south  line  of  school  property 1  2 

North  avenue,  on  blow-off  at  end  of  line.  .i 1  2 

Fletcher  place,  at  Colchester  avenue 1  1% 

Nash  place,  at  Colchester  avenue 1  1^ 

Total  6 

Total  number  now  in  use 66 

REPAIRS. 

The  repairs  for  the  year  have  been: 

On  cement  pipe   1  break. 

On  cement  pipe 2  pick  holes. 

On  iron  pipe 7  joint  leaks. 

On  iron  pipe 1  leak. 

On  service  pipe 15  leaks. 

ELECTROLYSIS. 

Facilities  have  been  provided,  on  the  Wlnooski  hill,  for  the  accur- 
ate measurement,  both  of  the  quantity  and  pressure  of  the  electric 
current  making  its  return  to  the  power  station  of  the  Traction  Com- 
pany by  way  of  the  water  mains. 

No  breaks  have  occurred  during  the  season,  which  could  be  traced 
to  electrolysis,  and  at  the  time  when  observations  were  made,  no 
material  variation  from  the  conditions  noted  in  former  years  was  de- 
tected. 
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A  six  inch  cast  iron  main  was,  during  the  season,  laid  from 
Loomis  street,  southerly  opposite  Booth  street,  a  distance  of  597  feet, 
for  and  at  the  expense  of  W.  C,  A.  S.  and  E.  S.  Isham. 

The  understanding  in  regard  to  the  extension  is  that  should  this 
proposed  street  be  accepted,  and  the  laying  of  a  water  main  therein 
ordered  by  the  City  Council,  the  Water  Department  will  purchase  the 
pipe  laid  at  the  price  paid  to  the  department  for  the  same,  viz.,  five 
hundred  dollars. 

The  above  is  now  yielding  an  income  of  about  three  and  one-half 
per  cent.    The  Cliff  street  extension  about  the  same. 

SINKING  FUND. 

Deposits  to  this  fund  have  been  made  with  the  City  Treasurer  as 
follows: 

Dec.  31,  1899,  construction  account  for  the  year $2,726  42 

Dec.  31,  1900,  construction  account  for  the  year 2,200  00 

Dec.  31,  1901,  construction  account  for  the  year ,. .  6,421  60 

Dec.  31,  1902,  construction  account  for  the  year 1,174  17 

Dec.  31,  1903,  to  apply  on  North  avenue  extension  account  2,985  74 

To  be  applied  in  reduction  of  the  bonded  debt — 

Sept  10,  1897,  6  per  cent,  required  by  charter |2,360  26 

Aug.  4,  1898,  5  p.er  cent,  required  by  charter 2,269  16 

Aug.  10,  1899,  5  per  cent,  required  by  charter 2,297  94 

Aug.  14,  1900,  5  per  cent,  required  by  charter 2,439  13 

Aug.  8,  1901,  5  per  cent,  required  by  charter 2,454  67 

Aug.  7,  1902,  5  per  cent,  required  by  charter 2,391  58 

Aug.  5,  1903,  5  per  cent  required  by  charter 2,140  87 

Nov.  9,  1899,  surplus  funds  4,000  00 

Dec.  31,  1899,  surplus  funds  1,631  17 

Dec.  31,  1900,  surplus  funds , 9,867  45 

Dec.  31,  1901,  surplus  funds 6,210  97 

Dec.  31,  1902,  surplus  funds 6,894  49 

Dec.  31,  1903,  surplus  funds  869  31 

Total , $44,706  99 

HIGH  SERVICE. 

The  consumption  on  the  high  service,  as  indicated  by  the  pumping 
record  of  that  station,  was  about  twelve  million  gallons,  or  about  4 
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per  cent,  of  that  of  the  low  service.  Of  this  amount,  about  93  per 
cent,  was  measured  to  consumers  through  meters;  5  per  cent,  was  the 
estimated  loss  in  the  motor,  and  about  2  per  cent,  remains  uiiaccounted 
for. 

About  71  per  cent,  of  the  pumpage  was  accomplished  by  the  auto- 
matic machine,  operated  by  down  town  consumption,  and  the  remaining 
29  per  cent,  by  the  auxiliary  steam  plant. 

METERS. 

There  are  now  in  use  2,680  meters,  an  increase  of  153  over  last  year. 
Of  the  water  pumped,  about  59  per  cent  has  passed  through  meters 
yielding  about  82  per  cent,  of  the  revenue. 

Respectfully  submitted, 

F.  H.  CRANDALL,  Superintendent. 
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1908. 
SUMMARY  OP  STATISTICS 

SUGGESTED  BT  THE 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County,  Vermont. 

Population  by  U.  S.  census.  1900.  18,640. 

Works  constructed  1867-8. 

Owned  by  City. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

2.  Description  (b)     Bituminous. 

of  '(d)     Nonpareil 

fuel  (e)     $4.10. 

6.  Total  pumpage  for  the  year,  319,463,200  gallons. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316  feet. 
Cost  of  pumping,  figured  on  Pumping  Station  expenses,  viz.,  $9,- 

942.76. 

11.  Per  million  gallons  raised  against  dynamic  head  into  reservoir, 

131.16. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  $.098. 
Cost  of  pumping,  figured  on  total  maintenance,  viz.,  $40,013.67. 

13.  Per  million  gallons  raised  against  dynamic  head  into  reservoir, 

1125.43. 

14.  Per  million  gallons  raised  one  foot  high  (dynamic),  $0,396. 
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CITY  OF  BURLINGTON. 


Division  I, 


FINANCIAL. 

MAINTENANCE. 


BECEIPT8. 


BXPBNDITUBES. 


From  consumers: 

A.  Water  rates,  domestic... W8,»11.09 

B.  Water  rates,  mfg 2,627.(» 

O.    Net  receipts  for  water. . . .  86.588.77 
D.   Miscellaneous 4,061.48 


E.  Total 140,600.20 

From  public  funds: 

F.  Hydrants 18,640.00 

Q*  Fount,  and  pks. . .     261.69 

H.*  St.  watering 2,046.29 

!.♦   Public  bldgs 478.80 

Water  troughs. . . .     287.50 
Other  pub.  use. . . .       96.68 

%  6,660.91 


K.    Gross  receipts  from  all 

sources $47,261.11 


AA.    Management  and  repairs. 

Current 116,698.67 

Pumping 9.942.76 

Meters 4,462.24 

$a0.098.«7 

BB.    Interest  on  bonds 9,920.00 

CC.    Total  maintenance 140.018.67 

DD.  Bal.  to  con )  869.81 

Bal 6,878.18 

Total  balance 17.247.44 


Total $473W.ll 


Division  II. 
From  fixed  rates. 


From  meter  rates. 


L. 
M. 

N. 

O. 
P. 


Domestic   $  7,712  09 

Manufacturing 


Domestic $32,859  91 

Manufacturing 2,627  68 


.$  7.712  09 


Q $35,487  59 


RECEIPTS. 


Total $43,199  68 

CONSTRUCTION. 

DISBUB8EMBNT8. 


T.  Trans,  from  Cur.  App...|869  31 


V.  Total   1869  31 


GG.  Exten.  of  services 1869  31 


KK.  Total    ,.  .1869  31 


W.    Cost  of  works  to  date $476,504  71 

X.    Bonded  debt  at  date 248,000  00 

Y.    Value  of  sinking  fund  at  this  date,  about 49,000  00 

Z.  Rate  of  interest,  four  per  cent. 


*  Paid  at  meter  rates. 
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CONSUMPTION. 

1.  Estimated  total  population  at  date,  19,400. 

2.  Estimated  total  population  on  lines  of  pipe,  18,900. 

3.  Estimated  total  population  supplied,  18,800. 

4.  Total  number  of  gallons  consumed  for  year,  319,463,200. 

5.  Passed  through  domestic  meters,  175,567,500  gallons,  or  65  per 

cent. 

6.  Passed  through  manufacturing  meters,  15,686,500  gallons,  or  4  per 

cent. 

7.  Average  daily  consumption,  875,241  gallons. 

8.  Gallons  per  day  to  each  inhabitant,  45. 

9.  Gallons  per  day  to  each  consumer,  46. 
10.    Gallons  per  day  to  each  tap,  248. 

MAINS.  DISTRIBUTION.  skbvicks. 


1.  Kind   of   pi];>e,    cement   lined, 

cast  iron,  wrought  iron. 

2.  Size  from  4  to  30  inches. 

3.  Extended,  1,924  feet. 

4.  Discontinued,  460  feet. 

5.  Total   now   in   use,   about   39 

miles. 

6.  Cost  of  repairs  per  mile,  $3.19. 

7.  Leaks  per  mile,  .3. 

8.  Small    distribution    pipe,    less 

than  four  inch,  total  length. 
22,738  feet 

9.  Hydrants  added,  2. 

10.  Number  now  in  use,  216. 

11.  Stop-gates  added,  9. 

12.  Number  now  in  use,  661. 

13.  Small  stop-gates  less  than  four 

Inch,  total  66. 

14.  Number  of  blow-ofP  gates,  14. 

15.  Range  of  pressure  on  mains  at 

center,  for  day  and  night,  70 
to  85  pounds. 


16.  Galvanized  iron,  cast  iron  and 

lead. 

17.  From  one-half  to  six  inches. 

18.  1,820  feet. 

19.  260  feet. 

20.  19.1  miles  or  100,886  feet. 

21.  Service  taps  added,  60. 

22.  Number  now  in  use,  3,524. 

23.  Average  length  of  services,  26 

feet 

24.  Average  cost  of  services,  $8.81. 

25.  Meters  added,   163. 

26.  Meters  now  in  use, 

a.  domestic 2,640 

b.  manufacturing      40 

Total 2,680 

27.  Motors  and  elevators  added.  0. 

28.  Number  now  In  use,  35. 


STOJIAGB. 
Earthwork  reservoirs,  low  service,  capacity  7,000,000  gallons;  iron 
tank,  high  service,  capacity  169,617  gallons. 
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BOARD  OF  WATER  C0MMISSI0NE2RS. 

J.  E.  LANOU,  Chairman   (Term  expires  1906). 
J.  J.  FLYNN,   (Term  expires  1905). 
T.  P.  CONLON,  (Term  expires  1907). 


OFFICERS. 

FRANK  H.  CRANDALL,  C.  B.,  Superintendent. 

Miss  F.  P.  EADY,  Registrar. 

Miss  K.  M.  McCaffrey,  office  Assistant. 

JOEL  W.  THOMAS,  Ehigineer  at  Pumping  Station. 

WIIJ.IAM  CASSIDY,  Foreman. 
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SIXTEENTH   ANNUAL   REPORT 


OF  THX 


WATER  COlililSSIONCRS. 


To  the  Honorable,  the  City  Oowncil,  City  of  Burlington: 

Gxntlkmen: — ^The  Board  of  Water  Commissioners,  as  required  by 
city  ordinance,  submit  their  report  for  the  year  ending  December  81, 
1904. 

The  receipts  from  water  rates  for  the  year  hare  been  $45,099.60, 
an  increase  of  $1,899.92  over  the  receipts  of  last  year.  Of  this  amount, 
$1,090.40  was  received  from  the  Winooski  Aqueduct  Company  for  water 
furnished  to  the  Tillage  of  Winooski.  The  unpaid  bills  for  water, 
thirty-five  in  number,  amount  to  $234^1.  There  are  now  no  places 
off  for  non-payment. 

Pursuant  to  a  resolution,  recently  passed  by  the  Board  of  Alder- 
men, and  approved  by  the  Mayor,  "That  the  Water  Department  is 
hereby  directed  to  furnish  to  June  1st,  1906,  water  to  the  Winooski 
Aqueduct  Company,  at  the  same  rate  as  is  charged  taxpayers  of  this 
city  for  like  quantities  of  water,"  a  temporary  connection  between  the 
fire  Burvice  of  the  Burlington  Flouring  Company  and  the  mains  of  the 
Winooski  Aqueduct  Company,  with  opportunity  for  a  two  inch  meter 
in  the  cellar  of  the  fiouring  mill,  has  again  been  installed  at  the  ex- 
pense of  the  Winooski  Aqueduct  Company. 

The  indicated  pumpage  for  the  year,  360,312,725  gallons,  is  about 
41,000,000  in  excess  of  that  of  last  year.  About  11,000,000  of  this  in- 
crease was  sold  to  the  Winooski  Aqueduct  Company,  and  nearly  the 
entire  balance  of  the  increase  was,  probably,  due  to  waste,  permitted 
to  prevent  freezing  during  the  unusually  cold  winter  of  1908-4.    That 
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the  trouble  from  frost  was  confined  almost  entirely  to  seryioe  pipes^ 
was  a  matter  of  congratulation. 

The  stone  post,  mentioned  in  the  recorded  description  of  the 
Pumping  Station  premises,  as  marking  the  intersectica  of  the  north 
line  of  the  right  of  way  with  the  west  line  of  Lake  street,  has  not,  as 
yet,  been  set. 

No  response  to  a  resolution  of  your  Honorable  Board,  calling 
upon  the  Central  Vermont  Railroad  Company  to  vacate  Lake  street, 
or  arrange  to  set  apart  other  land  acceptable  to  the  city,  in  the  lumber 
yard,  has,  so  far  as  we  are  aware,  been  made.  The  water  main  in  the 
north  lumber  yard  lies  along  and  under  railroad  track  from  Crane's 
office  northerly  for  a  distance  of  about  two  thousand  feet. 

Inyestigation  of  conditions  as  regards  electrolysis  of  water  mains, 
has  been  continued  during  the  past  season,  under  the  direction  'of 
Professor  W.  H.  Freedman,  of  the  EUectrical  Bngineering  Department 
of  the  U.  V.  M. 

No  breaks  or  leaks  hare  occurred  during  the  past  year  which 
could  be  directly  traced  to  electrolytic  action,  and  at  the  times  when 
obsenrations  were  made,  such  change,  from  the  conditions  <^  former 
years,  as  was  indicated,  was  in  the  direction  of  improved  conditions, 
rather  than  otherwise. 

Deposits  to  the  sinking  fund,  to  be  applied  in  reduction  of  the 
bonded  indebtedness  of  the  Water  Department,  have  been  made  during 
the  past  year  to  the  amount  of  $2,200.23, — ^$40.25  in  excess  of  the 
amount  required  by  provision  of  the  City  Charter. 

As  shown  by  this  and  previous  reports,  deposits  to  this  fund  have 
been  made  to  the  amount  of  $46,907.22.  These  deposits,  with  their 
increment,  are  included  in  the  sinking  fund  in  the  custody  of  the 
City  Treasurer.  This  fund,  as  appears  by  the  report  of  the  City 
Treasurer,  amounts  to  $105,678.41,  of  which  $88,000.00  is  invested  in 
city  bonds. 

The  bonded  debt  of  the  city,  incurred  for  this  department,  is 
made  up  as  follows: 

4  per  cent,  bonds,  due  in  1906 $160,000  00 

4  per  cent,  bonds,  due  in  1914 30,000  00 

4  per  cent,  bonds,  due  in  1919 m.  .        58,000  00 

Total $248,000  00 
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Fifteen  thousand  of  the  Issue  due  in  1906  are  held  by  the  sink- 
ing fund.  There  is  no  other  outstanding  indebtedness  incurred  for 
the  Water  Department 

The  receipts  from  water  rates  for  1903,  the  amount  provided  for 
disbursement  in  1904,  hare  been  sufDcient  to  meet  the  current  ex- 
penses of  the  Department,  interest  included,  to  pay  |2,800.00  for  con- 
struction, and  the  balance,  |1,310.20,  due  on  the  Poor  Farm  extension, 
ordered  by  the  City  Council,  and  deposit  to  the  sinking  fund  a  small 
sum  in  excess  of  the  five  per  cent  of  the  appropriation  required  by 
law. 

Biological  and  chemical  examinations  have  been  made,  as  usual, 
at  the  Laboratory  of  the  State  Board  of  Health.  For  tabulated  state- 
ment of  these  examinations,  as  also  for  other  details  of  the  season's 
work  and  expenditures,  reference  is  made  to  the  accompanying  re- 
port of  the  Superintendent 

Respectfully  submitted, 


J.  B.  LANOU,  ^ 

JOHN  J.  FLTNN,  I  ^  Water 

^^^«    «  ^^^^  JL^,  I  Commissioners. 

THOS.  F.  CONLON,  ) 
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THIRTY-BIGHTH   ANNUAL   REPORT 


OF  THE 


SUPERINTENDENT  OP  WATER  WORKS. 


To  the  Honorable  Board  of  Water  Oommistionera  of  the  OUy  of  Bur- 
lington, Vt.: 
Gknttsmkn: — ^The  following  is  a  statement  of  the  receipts  and 
disbursements  of  the  Burlington  City  Water  Works  for  the  year  end- 
ing December  31,  1904: 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer — 

Transfer  to  sinking  fund  required |   2,159  98 

Transfer  to  Poor  Farm  water  supply  required 1,310  20 

Transfer  to  construction  required 2,800  00 

Balance  of  appropriation  for  current  expenses . . .    36,929  50 

Total  amount  of  appropriation |43,199  68 

Amount  received  from  material  and  labor 1,937  18 

Total  receipts  from  City  Treasurer 145,136  86 

DISBUBSEMENTS. 

Construction — 

Labor  on  mains I  837  96 

Labor  on  services 312  01 

Material  for  services  100  00 

One  fire  hydrant 30  00 

L.  P.  Wood,  et  al.,  six-inch.  Cliff  street 716  03 

Isham  Brothers,  six-inch,  Isham  street 500  00 

Queen  City  Cotton  Co.,  four-inch,  Wright  avenue; 
one-inch.    Conger    avenue;    one-inch,    Harrison 

avenue , 304  00 

Total  construction   I  2,800  00 
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MAIHTBNAKGE. 

Current — 

Pay  rolls I  8,932  39 

Salary  of  Superintendent  1,500  00 

Hydrant  inspection  and  repairs   743  74 

Stable  expenses,  including  antitoxin  and  doctors' 

bills 679  78 

Frozen  services   595  14 

Salary  of  Registrar  560  00 

Material  for  management  and  repairs 520  13 

Damages  433  12 

Rent  and  sprinkling  tax  404  62 

Reservoir  cleaning  and  repairs   384  54 

Plumbers'  bills  382  98 

Tank  cleaning  and  repairs  277  82 

Printing,  advertising  and  postage 182  90 

Repair  of  tools  169  04 

OfQce  expenses 166  72 

J.  B.  Lanou,  Water  Commissioner  100  00 

J.  J.  Plynn,  Water  Commissioner  100  00 

Telephone  rent  77  08 

T.  F.  Conlon,  Water  Commissioner 66  67 

Electrolysis  investigation 50  00 

J.  W.  Goodell,  Water  Commissioner  33  33 

$11,360  00 
Replacing  cement  pipe— 

Pay  rolls   16,189  05 

Pipe  1,407  24 

Lead  and  gates   749  49 

$7^45  78 

• $18,705  78 

INTEBXST. 

Interest  on  debt $9,920  00 

PUMPING. 

Low  Service  Station — 

Pay  rolls  I  2,937  61 

(jQHl    2,694  03 
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Buildings  and  grounds   

Oil  and  packing 

Repairs  to  machinery   

Lights 

Repair  of  tools  and  supplies  


266  82 

132  53 

95  99 

69  U 

36  20 

$6,222  29 
High  Service  Station — 

Building  and  grounds  $138  82 

Fuel  and  light   64  25 

$203  07 

Steam  pump— 

Fuel   I  76  45 

Repairs  and  care  55  71 

1132  16 

Motor — 

Repairs $153  02 

Care   141  87 

$294  89 

I  630  12 

1    6,862  41 

MBTEBS. 

Pay  rolls   |2,213  47 

Meters 693  16 

Material  for  repairs  441  61 

1   3.348  24 


Total  maintenance    $38,826.43 

TRA.NSFEB8. 

To  sinking  fund,  5%  required  by  charter |   2,159  98 

To  Poor  Farm  water  supply  by  order  of  C.  C 1,310  20 

Sinking  fund,  surplus  funds  40  25 


Total  transfers   |  3,510  43 


Total  disbursements $45,136  86 

RECAPITULATION. 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer , $45,136  86 
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DISBXJB8BMKNTS. 

Maintenance — 

Current 118,705  78 

Pumping   6,852  41 

Meters 3,348  24 


128,906  43 
Interest 9,920  00 


Total  maintenance   138,826  43 

Transfers  3,510  43 

Construction   2,800  00 


Total  disbursements 145,136  86 


WATER  TAX   COLLECTIONS. 

RECEIPTS. 

Schedule  rates I  7,262  77 

Meter  rates  37,836  83 


Total  receipts  $45,099  60- 

DISBUBSEMBNTS. 

L.   C.   Grant,   City  Treasurer 145,099  60 


UNPAID   WATER    RATES. 

Meter  rates,  twenty-seven  In  number |  209  11 

Schedule  rates,  eight  In  number   25  20 


Total  unpaid  water  rates  forward  to  1905 |  234  31 


AUDITORS'  STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and  vouchers  for 
the  year  1904,  of  F.  H.  Crandall,  Superintendent  of  the  City  Water 
Works,  and  find  them  correct. 

We  also  find  that  the  provision  of  the  water  ordinance,  relative  to 
collection  of  water  rates,  discount,  penalty,  etc.,  have  been  fairly  and 
Impartially  administered. 

W.    H.    ROBERTS,         ^^ 

T.  A.  DELANY,  I  Auditors. 

A.  L.  DANIELS,  ) 
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CITY  OF  BURLINGTON. 


STATEMENT  OF  ASSESSMENTS  AND  CURRENT  EXPENDITURES 
FOR  THE  YEAR  ENDING  DEC.  31,  1904. 

The  paid  assessments  of  this  statement  are  the  receipts  for  the 
year,  less  whatever  portion  of  the  same  was  assessed  previous  to  Janu- 
ary 1,  1904.  The  unpaid  are  the  unpaid  of  January  1,  1905,  less  what- 
ever portion  of  the  same  are  of  more  than  one  year's  standing. 


ASSESSMENTS. 


DISBUBSEMENTS. 


Paid, 

Meter    rates    |37,698  06 
Sched.  rates       7,218  66 


144,916  72 
Mat.  and  labor  1,937  18 


-146,853  90 


Unpaid, 

Meter  rates   |      201  39 
Sched.  rates  25  20 

Mat.  &  labor  24  97 


251  56 


147,105  46 


Interest    I  9,920  00 

Current   |18,705  78 

Pumping    ...     6,852  41 

Meters   3,348  24 

128,906  43 


138,826  43 


Excess  of  assessments 
over  disbursements 
for   the   year   1904.. |  8,279  03 


147,105  46 


WATER   PUMPED. 

1904.  Gallons. 

January    27,821,575 

February    30,105,525 

March  32,401,175 

April   28,348,350 

May   30,174,525 

June 38,581,775 

July   81,552,175 

August 31,486,975 

September  24,601,275 

October 32,586,450 
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November  25,847,600 

December 26,805,325 

Total  1904 360,312,726 

Total  1903 319,463,200 

Increase  in  1904 40,849,525 

Daily  average   In   1904    987,158 

Dally   average   In   1903    875,241 

SERVICES. 

There  have  been  added  75  services  of  the  following  sizes: 

Sixty-four %  Inch. 

Five %  Inch. 

Two  1      inch. 

One   1^  Inch. 

Three   2      inch. 

Five  services  were  discontinued  during  the  past  season,  Nos.  95 
and  378  Main  street;  Nos.  85  and  91  Elm  wood  avenue,  and  No.  415 
Maple  street. 

Of  the  seventy-five  new  services  added  during  the  season,  four  re- 
place discontinued  services  and  fifteen  replace  services  found,  owing 
to  change  of  grade  or  other  cause,  to  have  less  than  six  feet  cover. 

HYDRANTS. 

A  new  public  hydrant  has  been  set  on  East  avenue,  and  a  private 
hydrant  In  the  Pumping  Station  yard  discontinued. 

Three  hydrant  branches  were  found  frozen  during  the  extreme  cold 
of  last  winter,  and  It  was  found  necessary  to  replace  three  hydrants 
burst,  by  parties  using  same,  for  fioodlng  skating  rinks. 

The  use  of  public  fire  hydrants,  particularly  during  cold  weather, 
for  any  other  than  fire  purposes.  Is  a  pernicious  practice  entailing, 
as  It  generally  does,  expensive  repairs,  besides  the  risk  to  adjacent 
property.  Incident  to  the  disabling  of  hydrants. 

Total  number  of  public  hydrants 179 

Total  number  of  private  hydrants 37 

Total   216 
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SUPPLY   PIPE. 

Feet 

One  Inch  supply  pipe  In  Harrison  avenue,  easterly  from  Conger 
avenue,  was  purchased  of  the  Queen  City  Cotton  Company, 
by  order  of  the  City  Council,  about 130 

One  Inch  supply  pipe  In  Central  avenue,  extending  southerly  from 
Harrison  avenue,  was  purchased  of  the  Queen  City  Cotton 
Company,  by  order  of  the  City  Council,  about 196 

One  and  one-quarter  Inch  supply  pipe  has  been  laid  In  Myrtle 

street,  westerly  from  Champlaln  street 166 

About  550  feet  of  1^  Inch  supply  pipe  has  been  removed  from 
Bast  avenue. 
Total  length  of  supply  pipe  now  In  use 22,679 

MAINa 

New  mains  have  been  laid  as  follows: 

WITH    FOUB   INCH    OAST    IBON    PIFB. 

Fe^c 
Blssell  street,  northerly  from  dead  end 986 

WITH   SIX  INCH  CAST  IRON   PIPE. 

On  lake  front  at  station   176 

Total  length  of  new  mains 1,161 

Cement,  cast  or  wrought  Iron  pipes  have  been  replaced  In  the  fol- 
lowing streets: 

WITH   TEN   INCH  OAST  IBON  PIPE. 

Feet 

Howard  street  from  St.  Paul  street,  westerly 48 

Howard  street  from  South  Wlllard  street,  westerly 616 

Wlllard  street  from  Main  street  to  Maple  street 827 

Wlllard  street  from  Howard  street  to  Beech  street 617 

WITH  EIGHT  INCH  OAST  IBON  PIPE. 

Howard  street,  easterly  from  Pine  street  1,235 

Wlllard  street,  southerly  from  Main  street 41 

WITH   SIX  INOH  OAST  IBON  PIPE. 

Beech   street,    westerly   from   Wlllard   street 305 

Maple  street,  easterly  from  west  line  of  Wlllard  street.. 430 

North  avenue,  southerly  from  North  street 862 
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North  Bend  street,  westerly  from  Rose  street 865 

North  Champlain  street,  northerly  from  North  street 893 

North  Champlain  street,  northerly  from  Poplar  street 412 

East  avenue,  southerly  from  Colchester  avenue 730 

Hayward  street  at  Howard  street  70 


6,740 

Four  inch  cast  iron  pipe  has  heen  removed  as  follows: 

Feet. 

Hayward  street  at  Howard  street    70 

East  avenue  near  No.  64  180 

South  Willard  street,  from  Maple  street  northerly 216 

Six  inch  cast  iron  pipe  has  been  removed  as  follows: 
At  Pumping  Station   75 


Total  pipe  removed 541 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement   23,589  feet.    About  5  miles. 

Cast  iron   186,694  feet.    About  35  miles. 


Total   210,283  feet.    About  40  miles. 

GATES. 

The  following  gates  have  been  discontinued: 

Howard  street  west  of  St.  Paul  street 1  4  inch. 

Howard  street  east  of  Union  street 1  4 

Howard  street  at  Willard  street  i 1  4 

Willard  street  at  Beech  street  1  4 

Maple  street  at  Willard  street  1  4 

Willard  street  at  Maple  street  1  4 

Willard  street  at  Main  street  1  4 

North  avenue  near  North  street 1  4 

Hayward  street  at  Howard    street 1  4 

Champlain  street  at  North  Bend  street   1    4 

Total  discontinued 10 

Gates  have  been  set  in  the  following  locations: 

Howard  street  at  west  line  of  Willard  street 1  10  inch. 

Willard  street  at  south  line  of  Howard  street 1  10     ** 

Willard  street  at  north  line  of  Beech  street 1  10     " 
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Willaxd  street  at  north  line  of  Maple  street 1  10 

Willard  street  at  south  line  of  Maple  street 1  10 

Wlllard  street  at  south  line  of  Main  street 1  10 

Howard  street  at  east  line  of  Hay  ward  street 1  8 

Howard  street  at  west  line  of  Hay  ward  street 1  8 

Howard  street  near  No.  112  1  8 

Hayward  street  at  north  line  of  Howard  street 1  6 

Hayward  street  at  south  line  of  Howard  street 1  6 

North  avenue  near  No.  42  1  6 

Beech  street  at  west  line  of  Willard  street 1  6 

Maple  street  at  west  line  of  Willard  street 1  6 

.  Maple  street  at  east  line  of  Willard  street 1  6 

Champlain  street  at  south  line  of  North  Bend  street 1  6 

North  Bend  street  at  east  line  of  Champlain  street 1  6 

North  Bend  street  at  west  line  of  Champlain  street 1  6 

Willard  street,  south  of  Maple  street  main 1  4 

Bissell  street  at  south  line  of  Canfield  street 1  4 

Bissell  street  at  north  line  of  Canfield  street 1  4 

East    avenue   near   No.    94 1  4 

Total  added    22 

Total  now  in  use   673 

SMALL  STOP-GATBS. 

One  small  stop-gate  was  added  in  Mjrrtle  street  on  west  line  of 
Champlain  street,  and  one  discontinued  in  Maple  street  west  of  Wil- 
lard street. 
Total  number  of  small  stop-gates  now  in  use 66 

REPAIRS. 
The  repairs  for  the  year  have  been: 

On  cement  pipe 5  bursts. 

On  cement  pipe 1  leak. 

On  cement  pipe 2  pick  holes. 

On  iron  pipe 1  burst. 

On  iron  pipe 4  joint  leaks. 

On  iron  pipe 2  wooden  plugs. 

On  services 30  leaks. 

On  services 128  frozen. 

On  hydrants 20 

On  gates » 
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There  were  259  servicee  reported  frozen  last  winter,  and  as  the 
city  does  not  undertake  to  remedy  trouble  on  the  premises  of  takers, 
probably  many  frozen  services  were  not  reported. 

In  131  cases  the  trouble  was  found  to  be  confined  to  the  prem- 
ises, and  in  many  more  it  no  doubt  originated  on  the  premises  of  the 
taker. 

Ninety-three  cases  were  successfully  electrocuted;  five  were  con- 
nected with  nearby  services;  three  were  started  with  hot  brine  at  the 
service  box;  one  was  dug  out  and  lowered,  and  twenty-six  remained 
frozen  until  opened  by  natural  causes.  Beside  the  services,  there 
were  two  mains  and  three  hydrant  branches  found  frozen. 

SINKING    FUND. 

Deposits  to  this  fund  have  been  made  with  the  CJIty  Treasurer 
as  follows: 

Dec.  31,  1899,  construction  account  for  the  year |2,726  42 

Dec.  31,  1900,  construction  account  for  the  year 2,200  00 

Dec.  31,  1901,  construction  account  for  the  year 6,421  50 

Dec.  31,  1902,  construction  account  for  the  year 1,174  17 

Dec.  31,  1903,  to  apply  on  North  avenue  extension  account. .  2,985  74 

Feb.    3,  1904,  balance  of  North  avenue  extension  account. .  1,310  20 

To  be  applied  in  reduction  of  the  bonded  debt: 

Sept.  10,  1897,  5  per  cent,  required  by  charter |2,360  25 

Aug.  4,  1898,  5  per  cent,  required  by  charter 2,259  16 

Aug.  10,  1899,  5  per  cent,  required  by  charter 2,297  94 

Aug.  14,  1900,  5  per  cent,  required  by  charter 2,439  18 

Aug.  8,  1901,  5  per  cent,  required  by  charter 2,454  67 

Aug.  7,  1902,  5  per  cent,  required  by  charter 2,391  58 

Aug.  5,  1903,  5  per  cent,  required  by  charter 2,140  87 

Aug.  4,  1904,  5  per  cent,  required  by  charter 2,159  98 

Nov.    9,    1899,    surplus    funds 4,000  00 

Dec.   31,   1899.   surplus  funds 1,531  17 

Dec.   31,   1900,  surplus  funds 9,857  45 

Dec.   31,   1901,  surplus   funds 5,210  97 

Dec.   31,   1902,   surplus   funds 6,894  49 

Dec.   31,   1903,   surplus  funds 869  81 

Dec.   31,   1904,   surplus  funds 40  25 

Total     146,907  22 
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HIGH   SERVICE. 

The  consumption  on  the  high  service,  as  indicated  by  the  pump- 
ing record  of  that  station,  was  about  fourteen  million  gallons,  or  about 
4  per  cent  of  that  of  the  low  service.  Of  this  amount,  about  92  per 
cent,  was  measured  to  consumers  through  meters;  6  per  cent  was  the 
estimated  loss  in  the  motor,  and  about  3  per  cent,  remains  unaccounted 
for. 

About  72  per  cent,  of  the  pumpage  was  accomplished  by  the  auto- 
matic machine,  operated  by  down  town  consumption,  and  the  remain- 
ing 28  per  cent,  by  the  auxiliary  steam  pump. 

METERS. 

There  are  now  in  use  2,770  meters,  an  increase  of  90  over  last 
year. 

Of  the  water  pumped,  about  57  per  cent,  has  passed  through  meters 
yielding  about  84  per  cent,  of  the  revenue. 

Respectfully  submitted, 

F.  H.  CRANDAXrL, 

Superintendent. 


BuRLiNOTON,  Vt.,  Dec.  30th,  1904. 
Mr.  F.  H.  Crandalh  8upt.  Burlington  City  Water  Works: 

Dear  Sib: — Having  continued  making  observations,  from  time  to 
time,  on  the  electrical  conditions  existing  in  this  city  bearing  upon 
the  electrolytic  corrosion  of  the  water  mains,  I  take  pleasure  in  re- 
porting as  follows: 

Table  I  gives  the  average  voltage  between  the  rails  and  the  hy- 
drants in  that  section  of  the  city  where  the  action  is  apt  to  be  the 
greatest.  The  readings  cover  the  years  1896,  1901,  1902,  1903  and  1904. 
These  results  are  also  shown  graphically  in  the  accompanying  voltage 
chart,  in  which  the  vertical  distances  represent  volts  and  the  hori- 
zontal distances  represent  the  actual  distances  of  the  hydrants  from 
the  power  station. 

The  average  current  in  amperes  flowing  in  the  mains  was  deter- 
mined by  inserting  instruments  in  the  pipe  lines  at  the  times  of 
temporary  interruption,  or  at  the  location  of  the  cement  sleeve  on 
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€k>lchester  avenue  on  the  bill  opposite  Green  Mount  cemetery.    These 
results  are  given  in  Table  II. 

The  voltage  and  the  current  readings  show  that  the  situation,  as 
a  whole,  is  improved,  and  that  the  rate  at  which  corrosion  is  taking 
place  is  probably  decreased.  This  is  most  likely  caused  by  the  in- 
stallation of  the  storage  battery  equipment  and  metallic  feeder  con- 
nection from  storage  battery  at  car  bam  to  power  station,  as  the 
decrease  of  the  readings  dates  from  this  addition  by  the  Traction 
Company.  t 

Measurements  of  the  electrical  resistances  between  the  hydrants 
and  the  rails  indicate  that  this  resistance  is  less  than  it  should  be, 
with  the  lowest  value  at  the  hydrant  near  Colchester  avenue  and  East 
avenue,  as  given  in  Table  III.  I  would,  therefore,  recommend  that 
this  spot  in  particular  be  closely  watched,  and  that  the  system,  as  a 
whole,  be  treated  as  follows: 

First— All  connections  between  rails  and  pipes,  whenever  dis- 
covered, be  removed. 

Second — The  piping  system  be  separated  from  the  rails  by  as  great 
a  distance  as  possible. 

Respectfully  submitted, 

W.  H.  FREEDMAN. 
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1904. 
SUMMARY  OP  STATISTICS 

SUGGESTED   BT   THE 


New  England  Water  Works  Association. 


Burlington  City  Water  Works. 

Burlington,  Chittenden  County.  Vermont. 

Population  by  U.  S.  census,  1900,  18,640. 

Works  constructed  1867-8. 

Owned  by  city. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply,  pumping. 

PUMPING. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

2.  Description  h  Bituminous. 

d  Nonpareil  and  Clearfield, 
of  fuel.  e  14.10  and  |3.46%. 

6.  Total  pumpage  for  the  year,  360,312,725  gallons. 

7.  Avei^e  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316  feet. 
Cost  of  pumping,   figured   on   Pumping   Station   expenses,   viz.: 

16,852.41. 

11.  Per  million  gallons  raised  against  dynamic  head  into  reservoir, 

119.04. 

12.  Per  million  gallons  raised  one  foot  high  (dynamic),  |.07. 
Cost  of  pumping,  figured  on  total  maintenance,  viz.:  |38,826.48. 

18.    Per  million  gallons  raised  against  dynamic  head  into  reservoir, 

1107.85. 
14.    Per  million  gallons  raised  one  foot  high  (dynamic),  |.37. 
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DiYision  I. 


PINANCIALr. 

MAINTENANOB. 


BEOEIFTS 


fi&PKM  D1TUBB8. 


From  consumers  : 

A.  Water  rates,  domestic... |S6,480.1S 

B.  Water  rates,  mfg S380.68 


C.  Net  receipts  for  water 188,810.70 

D.  Miscellaneous 1,087.18 


B.    Total $«0,M7.M 

From  public  funds: 

F.    Hydrants 18,600.00 

O.*  Fount,  and  parks  840.66 
H.*  Street  watering. .  S.068J0 
I.«  Public  bulldlnss..      607.48 

Water  troughs . . .      887.60 

Other  public  use.       88.01 

0,788.84 

K.    Gross  receipts  from  all 

sources 147,080.78 

*Pald  at  meter  rates. 


A  A.    Manasement  and  repairs: 

Current $18,706.78 

Pumpins 0,868.41 

Meters 8,848.24 

$88,000.48 

BB.    Interest  on  bonds 0,080.00 

GG.    Total  maintenance $88,880.48 

DD.  Balance 8,810.86 


Total $47,080.78 


Division  II. 

From  fixed  rates — 

L.    Domestic    

M.    Manufacturing 


.1  7,262  77 


N 17,262  77 


Prom  meter  rates — 

O.    Domestic    

P.    Manufacturing 


.134,956  20 
.     2,880  63 


Q 137,836  83 

Total 145,099  60 


CONSTRUCTION. 


RECEIPTS. 

DISBUBSBMENTS. 

T.  Trans,   from   Current 

Appropriation   |2,800  00 

FF. 
GG. 

KK. 

Extension  of  mains.|2,387  99 
Extension  of  services    412  01 

V.  Total  12,800  00 

Total   12,800  00 

W.    Cost  of  works  to  date  ,.  .$483,600  66 

X.    Bonded  debt  at  date  248,000  00 

T.    Value  of  sinking  fund  at  this  date,  about 53,000  00 

Z.  Rate  of  interest,  4  per  cent. 
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7. 

8. 

9. 

10. 


CONSUMPTION. 
Eatimated  total  population  at  date,  19,700.. 
Estimated  total  population  on  lines  of  pipe,  19,200. 
Estimated  total  population  supplied,  19,100. 
Total  number  of  gallons  oonsunwd  for  year,  360,812,725. 
Passed  through  domestic  meters,  188,947,287  gallons,  or  62  per 

cent 
Passed  through  manufacturing  meters,  16,988,250  gallons,  or  5  per 

cent 
Average  daily  consumption,  987,158  gallons. 
Gallons  per  day  to  each  inhabitant,  50. 
Gallons  per  day  to  each  consumer,  51. 
Gallons  per  day  to  each  tap,  270. 

DISTRIBUTION. 

MAINS.  8EBVICB8. 


1. 

Kind  of  pipe,  cement  lined. 

16. 

Galvanized    iron,    cast    iron 

cast  iron,  wrought  iron. 

and  lead. 

2. 

Sise  from  4  to  30  inches. 

17. 

From  ^  to  6  inches. 

3. 

Extended,  7,901  feet 

18. 

1,903  feet 

4. 

'  Discontinued,  6,740  feet 

19. 

500  feet 

5. 

Total  now  in  use,  about  40 

20. 

19.5  miles,  or  102,298  feet 

miles. 

11. 

Service  taps  added,  66. 

6. 

Cost  of  repairs  per  mile,  $9.53. 

Z2. 

Number  now  in  use,  3,580. 

7. 

Leaks  per  mile,  .22. 

23. 

Average  length    of    services. 

8. 

Small   distribution  pipe  lees 

25  feet 

than  4  inch,  total  length  22,- 

24. 

Average  cost  of  services,$8.31. 

679  feet 

25. 

Meters  added,  90. 

9. 

Hydrants  added,  1. 

26. 

Meters  now  in  use: 

10. 

Number  now  in  use,  216. 

a.    domestic,          2,730 

11. 

Stop-gates  added,  22. 

b.   manufacturing,     40 

12. 

Number  now  in  use,  673. 

Total,                  2,770 

13. 

Small  stop-gates  lees  than  4 

27. 

Motors  and  elevators  added  0. 

inch,  total  66. 

28. 

Number  now  in  use,  35. 

14. 

Number  of  blow-off  gates,  14. 

15. 

Range  of  pressure  on  mains 
at  center,  for  day  and  night, 
70  to  85  pounds. 

STORAGE. 
Earthwork    reservoirs,    low   service,    capacity    7,000,000    gallons; 
iron  tank,  high  service,  capacity  169,617  gallons. 
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Thirty-Ninth  Annual  Report 


OF    THE 


Water    Department 


OF  THE 


City  of  Burlington^  Vermont 


AND  OF  THS 


WATER     COMMISSIONERS 


The  Seventcentti 


December  31^   1905 


\ 


Tliirty-Nmtli  Annual  Report 


OP    THE 


Water    Department 


OF   THE 


City  of  Burlington^  Vermont 


AND   OF   THE 


WATER     COliMISSiONCRS 


The  Seventeenth 


December  31,   1905 


bubonoton : 

Free  Press  Printing  Co., 

printers,  binders,  stationers. 

1906. 
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Board  of  Water  Commissioners 

T.  F.  CONLON,  Chairman,  (Term  expires  1907). 
J.  E.  LANOU,  (Term  expires  1906). 
G.  W.  KELLY,  (Term  expires  1908). 


Officers 

FRANK  O.  SINCLAIR,  C.  E.,  Superintendent. 
MISS  KATHARINE  M.  McCAFFREY,  Registrar. 
MISS  J.   PEARL  TKACHOUT,  Office  Assistant. 
JAMES  J.  CANNON,  Engineer  at  Pumping  Station. 
WILLIAM  CASSIDY,  Foreman. 
OSCAR  HEININGER.  Chief  Inspector. 
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SEVENTEENTH  ANNUAL  REPORT 


OF    THE 


WATER  COIiMISSIONCRS. 


To  the  Honor ahle^  the  City  Council,  City  of  Burlington: 

Gentlemen: — As  required  by  ordinance,  the  Board  of  Water  Com- 
missioners herewith  submit  their  report  for  the  year  ending  December 
31,  1905: 

The  receipts  from  water  rates  for  the  year  have  been  $46,111.42. 
The  unpaid  water  bills,  which  are  forty-one  in  number,  amount  to 
$199.18.    No  places  are  off  for  non-payment. 

The  pumpage  for  the  year  is  385,44^,700  gallons,  an  increase  over 
last  year  of  25,129,975  gallons.  This  increase  was  no  doubt  due  to  the 
waste  to  prevent  freezing  during  the  winter  of  1904-1906. 

A  deposit  to  the  sinking  fund  of  $3,406.17  has  been  made,  which  is 
$1,151.19  in  excess  of  the  amount  required  by  the  City  Charter. 

Deposits  to  the  sinking  fund  have  now  been  made  to  the  amount 
of  $50,313.39,  which,  with  their  interest,  are  now  included  in  the  sink- 
ing fund  in  the  custody  of  the  City  Treasurer. 

The  bonded  debt  of  the  city  on  account  of  this  department  is  as 
follows: 

Four  per  cent,  bonds,  due  in  1906 $160,000  00 

Four  per  cent,  bonds,  due  in  1914 30,000  00 

Four  per  cent,  bonds,  due  in  1919 58,000  00 

Total $248,000  00 
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The  appropriation  for  1905  has  been  sufficient  to  meet  all  the  ex- 
penses of  the  department,  including  interest,  |3,113.64  for  construction, 
and  deposit  to  the  sinking  fund  of  $1,151.19  in  excess  of  the  5  per 
cent,  of  the  appropriation  required  by  ordinance. 

The  department  has  also  paid  out  of  its  appropriation  $1,280.68 
for  lowering  mains  in  streets  where  they  were  frozen  during  the  ex- 
tremely cold  winter  of  1904-1905.  This  is  an  extraordinary  expense, 
which,  had  the  said  winter  been  as  usual,  would  not  probably  have  been 
incurred. 

The  department  has  on  hand  $3,000.00  worth  of  cast  iron  pipe,  also 
paid  for  out  of  its  appropriation  for  1905. 

The  biological  and  chemical  examinations  made  at  the  Laboratory 
of  the  State  Board  of  Health  have  been  contipued,  and  are  tabulated  in 
the  accompanying  report  of  the  Superintendent 
Respectfully  submitted, 

THOS.  P.  CONLON.  1         Water 

J.  B.  LANOU.  y 

G.  W.  KBLLT.  J  Commissioners. 
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THIRTY-NINTH  ANNUAL  REPORT 


OF    THE 


SUPERINTENDENT  OP  WATER  WORKS. 


To  the  Honorable  Board  of  Water  Commissioners  of  the  City  of  Bur- 
lington, Vt,: 

Gentlemen: — The  following  is  a  statement  of  the  receipts  and 
disbursements  of  the  Burlington  City  Water  Works  for  the  year  end- 
ing December  31,  1905.  as  taken  from  the  books  of  the  ofiQce: 

RECEIPTS. 

From  L.  C.  Grants  City  Treasurer: — 

Transfer  to  sinking  fund  required ,.  .$  2,254  98 

Transfer  to  construction  required 3,113  64 

Balance  appropriation  for  current  expenses.  39,730  98 

Total  amount  of  appropriation $45,099  60 

Amount  received  for  material  and  labor 781  66 

Total  receipts  from  City  Treasurer $45,881  26 

DISDUBSEMENTS. 

Construction — 

Pay  rolls,  mains  $  1,389  28 

Pipe 775  31 

Pay  rolls,  services 580  00 

Material   for  services   203  00 

Lead  and  gates  106  05 

Two  fire  hydrants 60  00 

Total  construction $  3,113  64 
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MAINTENANCE. 

Current — 

Pay   rolls    $3,216  58 

Pipe  and  castings 3,533  37 

Salary  of  Superintendent 1,500  00 

Frozen  services  815  63 

Salary  of  Registrar  560  00 

Rent  and  sprinkling  tax   404  62 

Plumbers'  bills   337  47 

Stable  expenses  310  23 

Hydrant  inspection  and  repairs   261  46 

Material  for  management  and  repairs 244  86 

Tank  cleaning  and  repairs   208  12 

Thawing  apparatus   201  36 

Repair  of  tools   189  71 

Thawing  frozen  pipes 175  55 

Fuel    167  44 

Oflftce  expenses   161  27 

Printing,   advertising   and   postage    139  70 

Telephone  rent   137  22 

Reservoir  cleaning  and   repairs    119  76 

T.   F.   Conlon,   Water  Commissioner 100  00 

J.  E.   Lanou.  Water  Commissioner 100  00 

Damages    70  48 

G.  W.  Kelly.  Water  Commissioner 66  67 

J.  J.  Flynn,  Water  Commissioner 33  33 

Investigations   15  00 

$13,069  83 

Replacing  cement  pipe — 

Pay  rolls $847  86 

Pipe   538  03 

1  1,385  89 

Lowering  mains — 

Pay  rolls $  1,280  58 

$15,736  30 

INTEREST. 

Interest  on  debt  $  9.920  00 
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PUMPING. 

Low  service  station — 

Pay  rolls    $  2.981  91 

Fuel 5,796  78 

Oil  and  packing 224  26 

Repairs  to  machinery 160  11 

Repairs  to  tools  and  supplies 103  19 

Buildings  and  grounds 31  23 


$  9.297  48 

High  service  station — 

Building  and  grounds    |123  06 

Fuel  and  light 67  60 

$     190  66 

Steam  pump — 

Repairs  and  care $  17  27 

Fuel   7  99 

$       25  26 

Motor — 

Care    $262  99 

Repairs 57  26 

Supplies   12  95 


-$      333  20 


$      549  12 
$  9,846  60 


METEBS. 

Pay  rolls $3,002  08 

Meters 695  31 

Material  for  repairs   155  22 

Supplies 6  94 

$  3.858  55 

Total  maintenance $39,361  45 

TRANSFEBS. 

To  Sinking  fuDW,  5  per  cent,  required  by  charter $  2,254  98 

Sinking  fund,  surplus  funds    1'^^^  ^^ 

Total  transfers  I  3.406  17 

Total  disbursements 45,881  26 
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RECAPITULATION. 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer $45,881  26 

DISBUBSE^iENTS. 

Maintenance — 

Current    $15,736  30 

Pumping 9,846  60 

Meters 3,858  55 


$29,441  45 
Interest 9,920  00 


Total  maintenance  , $39,361  45 

Transfers   3,406  17 

Construction  3,113  64 


Total  disbursements $45,881  26 

WATER  TAX  COLLECTIONS. 

RECEIPTS. 

Schedule   rates    $  6,821  16 

Meter  rates    38,290  26 


Total  receipts $45,111  42 

DISBURSEMEI^TS. 

L.    C.    Grant,   City    Treasurer $45,11142 

UNPAID  WATER  RATES. 

Meter  rates,  twenty  in  number $  53  63 

Schedule  rates,  twenty-one  in  number 145  55 


Total  unpaid  water  rates  forward  to  1906 $     199  18 


AUDITORS'  STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and  vouchers  for 
the  year  1905,  in  the  office  of  the  Superintendent  of  the  City  Water 
Works,  and  find  them  correct. 
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We  also  find  that  the  provisions  of  the  water  ordinance,  relative 

to  collection  of  water  rates,  discount,  penalty,  etc.,  have  been  fairly 

and  impartially  administered. 

T.  A.  DELANY,  '  1 

THOMAS  FAILEY,  \ . 

HARRY  H.  ROSENBERG,      J 


►  Auditors. 


STATEMENT  OF  ASSESSMENTS  AND  CURRENT  EXPENDITURES 
FOR  THE  YEAR  ENDING  DEC.  31.  1905. 

The  paid  assessments  of  this  statement  are  the  receipts  for  the 
year,  less  whatever  portion  of  the  same  was  assessed  previous  to  Janu- 
ary 1,  1905.  The  unpaid  are  the  unpaid  of  January  1,  1906,  less  whatever 
portion  of  the  same  are  of  more  than  one  year's  standing. 


ASSESSMENTS. 


DISBURSEMENTS. 


Paid. 

Meter  rates,     $38,276  24 
Sched.  rates,        6,821  16 


$45,097  40 
Mat.  and  labor,      781  66 


-$45,879  06 


Unpaid. 

Meter  rates,  39  61 

Sched.  rates,  155  55 

Mat.  and  labor,       674  95 


-$      870  11 

$46,749  17 


Interest  . , 
Current, 
Pumping, 
Meiers, 


.$  9.920  00 


$16,685  13 
8.897  77 
3,858  55 


-$29,441  45 
$39,361  46 


Excess  of  assessments 
over  disbursements  for 
the  year  1905 $  7,387  72 


$46,749  17 


WATER    PUMPED. 
1905.  Gallons. 

January 24,705,275 

February   32,348,075 

March    43,308,575 

April 32,886,600 
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May    33,224.725 

June 31,711,250 

July   40,787,275' 

August 32,037,625 

September   29,288,550 

October 30,133,200 

November    29,206,950 

December   25,804,600 

Total  1905   385,442.700 

Total  1904   360,312,725 

Increase  In   1905 25,129,975 

Daily  average  in  1905 1,056,008 

Daily   average   in    1904    987,158 

SERVICES. 

There  have  been  added  one  hundred  and  five  services  of  the  fol- 
lowing sizes: 

Ninety-four    ^  inch 

Four   %  inch 

Three    1  inch 

Three    2  inch 

One 6  inch 

Four  services  were  discontinued  during  the  past  season,  Nos.  28 
Clarke  street,  22  North  Battery  street.  129  Bank  street  and  76  North 
Union  street. 

Of  the  one  hundred  and  five  new  services  added  during  the  season, 
four  replace  discontinued  services,  and  forty-seven  replace  services 
found,  owing  to  change  of  grade  or  other  cause,  to  have  less  than  six 
feet  cover. 

HYDRANTS. 

Two  new  public  hydrants  have  been  set,  one  at  the  southwest 
corner  of  Park  avenue  and  Pine  street,  and  the  other  at  the  southwest 
corner  of  Shelburne  street  and  Lyman  avenue. 

Total  number  of  public  hydrants   181 

Total   number  of  private   hydrants 37 

Total    218 
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SUPPLY  PIPE. 

Feet 

Two  inch  in  Interval  road   •. . .     2,821 

Two  inch  in  Hyde  street  252 

One  inch  In  Crowley  street,  westerly  from  North  Bend  street. .       156 


Total  length  of  supply  pipe  now  in  use 25,408 

MAINS. 

New  mains  have  been  laid  as  follows: 

With  four  inch  cast  iron  pipe — 

Feet 
Bay  View  street,  easterly  from  dead  end,  to  connect  with 

main  on   Wiljard  street    406 

Bissell  street,  northerly   88 

With  six  inch  cast  iron  pipe — 

King  street,  westerly  from  Union  street  255 

Elm  street,  southerly  from  Spruce  street  .* 263 

Elm  street  extension,  northerly  from  Maple  street 252 

LENGTH  OF  PIPE  NOW  IN  USE. 

Cement  22,245  feet.    About    4  miles 

Cast  iron 187.958  feet.    About  86  miles 


Total 210.208  feet    About  40  miles 

GATES. 

Gates  have  been  set  in  the  following  locations: 

Elm  and   Spruce  streets    1  6-lnch. 

Elm  and  Maple  streets   2  6    " 

Blodgett  and  Strong  streets   16    " 

King  and  Union  streets   1  6    " 

Bay  View  and  Willard  streets   14    " 

Total  adde(^  6 

Total  now  in  use 679 

SMALL    STOP-GATES. 

Four  small  stop-gates  were  added;   two  in  Interval  road,  one  In 
Hyde  street  and  one  in  Crowley  street. 
Total  number  of  small  stop-gates  now  in  use 70 
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SINKING  FUND. 

Deposits  to  this  fund  have  been  made  with  the  City  Treasurer  as 
follows: 

Dec.  31.  1899,  construction  account  for  the  year $  2,726  42 

Dec.  31,  1900,  construction  account  for  the  year 2.200  00 

Dec.  31,  1901,  construction  account  for  the  year 6,421  50 

Dec.  31,  1902.  construction  account  for  the  year 1,174  17 

Dec.  31,  1903,  to  apply  on  North  avenue  extension  account. .  2,985  74 

Feb.    3,  1904,  balance  of  North  avenue  extension  account. . .  1,310  20 

To  be  applied  in  reduction  of  the  bonded  debt: 

Sept  10.  1897,  5  per  cent,  required  by  charter %  2.360  25 

Aug.     4,  1898,  5  per  cent,  required  by  charter 2,259  16 

Aug.  10,  1899,  5  per  cent,  required  by  charter 2,297  94 " 

Aug.  14,  1900,  5  per  cent,  required  by  charter 2,439  13 

Aug.     8,  1901,  5  per  cent,  required  by  charter 2,454  67 

Aug.    7,  1902,  5  per  cent,  required  by  charter 2,391  58 

Aug.     5,  1903,  5  per  cent,  required  by  charter 2,140  87 

Aug.     4,  1904,  5  per  cent,  required  by  charter 2,159  98 

Aug.  11,  1905,  5  per  cent,  required  by  charter 2,254  98 

Nov.     9,   1899,   surplus    funds 4,000  00 

Dec.  31,    1899,    surplus    funds 1,531  17 

Dec.  31,    1900,    surplus    funds 9,857  45 

Dec.  31,    1901,    surplus    funds 5,210  97 

Dec.  31,    1902,    surplus    funds 6,894  49 

Dec.  31,    1903,    surplus    funds 869  31 

Dec.  31,    1904,    surplus    funds 40  25 

Dec.  31,    1905,    surplus    funds 1,151  19 

Total $50,313  39 

HIGH  SERVICE. 

The  consumption  on  the  high  service,  as  indicated  by  the  pumping 
record  of  that  station,  was  about  fifteen  million  gallons,  or  about  4 
per  cent,  of  that  of  the  low  service.  Of  this  amount,  about  80  per 
cent,  was  measured  to  consumers  through  meters;  5  per  cent,  was  the 
estimated  loss  in  the  meter,  and  about  15  per  cent,  remains  unac- 
counted for. 
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About  94  per  cent,  of  the  pumpage  was  accomplished  by  the  auto- 
matic machine,  operated  by  down  town  consumption,  and  the  remaining 
6  per  cent,  by  the  auxiliary  steam  pump. 

METERS. 

There  are  now  in  use  2,864  meters,  an  increase  of  94  over  last  year. 
Of  the  water  pumped,  about  54  per  cent,  has  passed  through  meters 
yielding  about  85  per  cent  of  the  revenue. 

Respectfully  submitted, 

FRANK   O.   SINCLAIR, 

Superintendent 
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SUMMARY   OF   STATISTICS 
For  the  year  ending  December  31,  1905. 

IN    FORM    RECOMMENDED    BY    THE 

New  England  Water  Works  Association. 


Burlington  City  Water  Works. 
Burlington,  Chittenden  County,  Vermont. 

GENERAL  STATISTICS. 

Population  by  census  of  1900,  18.640. 

Date  of  construction,  1867-8. 

By  whom  owned,  City. 

Source  of  supply.  Lake  Champlain. 

Mode  of  supply  (whether  gravity  or  pumping),  pumping. 

PUMPING    STATISTICS. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

2.  Descrip-      f  a.    Kind,  bituminous, 
tion  of        I  b.     Brand  of  coal. 

fuel  \  c.    Average  price  of  coal  per  gross  ton,  delivered,  $4. 

used.  I  d.     Percentage  of  ash. 

i  e.     Wood    price  per  cord,  none  used. 

S.     Coal  consumed  for  the  year,  2,898,380  pounds. 

4.  (Pounds  of  wood  consumed)    -;-  3  =  equivalent  amount  of  coal, 

200,000  pounds. 
4a.  Amount  of  other  fuel  used. 

5.  Total  equivalent  coal  consumed  for  the  year  =  (3)   -f  (4),  3,098,- 

380  pounds. 
G.     Total  pumpage  for  the  year,  385,442,700  gallons,  with,  allowance 
for   slip. 

7.  Average  static  head  against  which  pumps  work,  289  feet. 

8.  Average  dynamic  head  against  which  pumps  work,  316  feet. 

9.  Number  of   gallons   pumped   per   pound   of   equivalent  coal    (6), 

121.17  gallons. 

385.442.700   (6)    X   8.34   X   100   X  316   (8) 

10.    Duty= =  32,785,233. 

3,098,380    (5). 
Cost    of    pumping,    figured    on    pumping  -station    expenses,    viz., 

19.207.48. 
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11.  Per  million  gallons  pumjped,  |24.12. 

12.  Per  million  gallons  raised  one  foot  (dynamic),  $0,076. 

FINANCIAL   STATISTICS. 


BBCEIPTS. 

Balance  brought  forward : 

(a)  From  ordinary  ( main- 
tenance)   receipts,      $45,099 

(b)  From  extraordinary 
receipts  (bonds.etc.)  781 


Total    $45,881 

From  water  rates : 

A.  Fix.  rates,     $  6,821  16 

B.  Meter  rates,  38,290  26 


60 

66 
26  j 


c. 

Total  from  consumers,  $43,111  42 

D. 

For  hydrts,  |  3,580  00 

E. 

Fountains,            104  05 

F. 

For   street 

watering,           1.590  27 

G. 

For  public 

buildings,     t        798  62 

H. 

For  mis.  uses 

I. 

Gen'l  app'n,     45,099  60 

J. 

Total  from  mun.  debts. 

K. 

From  tax  levy. 

L. 

From  bond  issue. 

M. 

From  other  sources, 

$      781  66 

$45,893  08 

N. 

Total,                                $ 

BXPENDITUBES. 

Water  Works  maintenance :  ^ 

AA.  Operation  (manage- 
ment and  repairs ) ,        $29,441  45 

BB.  Special: 

CC.  Total  maintenance,       29,441  45 

DD.  Interest  on   bonds,  9,920  00 

EE.  Payment  of  bonds, 

FF.  Sinking    fund,  8,406  17 

Water  Works  construction  : 

GG.  Extension   of 

mains,  $2,270  64 

HH.  Extension  of 

services.  788  00 

II.  Extension  of 

meters,  695  31 

JJ.    Special,  60  00 

KK.  Total  construction,       $3,808  95 
LL.  xrnclassifled  expenses, 
MM.  Balance,        $ 
(aa)  Ordinary,      $ 
(bb)  Extraordinary 

total  balance,  $ 

N.       Total,  $ 


Disposition  of  balance    $ 

O.     Net  cost  of  works   to  date 490,076  07 

P.    Bonded  debt  at  date 248,000  00 

Q.     Value  of  sinking  fund  at  date 56,406  00 

R.    Average  rate  of  interest,  4  per  cent. 

STATISTICS  OF  CONSUMPTION  OF  WATER. 

1.  Estimated  total  population  at  date  20,000 

2.  Estimated  population  on  lines  of  pipe   19,800 

3.  Estimated  population  supplied   19,600 

4.  Total  consumption  for  the  year   385,442,700  gallons 

5.  Passed  through  meters  208,139,058  gallons 

6.  Percentage  of  consumption  metered,  54  percent. 
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7.  Average  daily  consumption   1,056,008  gallons 

8.  Gallons  per  day  to  each  inhabitant 52 

9.  Gallons  per  day  to  each  consumer 54 

10.  Gallons  per  day  to  each  tap  262 

11.  Cost  of  supplying  water,  per  million  gallons,  figured  on 

total  maintenance   ( item  CC)    $76  38 

i2.    Total  cost  of  supplying  water,  per  million  gallons,  fig- 
ured on  total  maintenance  +  interest  on  bonds 102  12 

STATISTICS   RELATING   TO    DISTRIBUTION    SYSTEM. 


MAINS. 

1.  Kind    of   pipe,    cement    lined, 
cast  iron,  wrought  iron. 

2.  Sizes,  from  4  inch  to  30  inch. 

3.  Extended  1,264  feet  during  the 
year. 

4.  Discontinued  feet  during 

the  year. 

5.  Total    now    in   use,   about   40 
miles. 

6.  Cost  of  repairs  per  mile,  $ . 

7.  Number  of  leaks  per  mile,  — . 

8.  Length   of   pipes   less   than   4 
inches  diam.,  4.8  miles. 

9.  Number   hydrants   added   dur- 

ing the  year  (public  and  pri- 
vate), 2.  • 

10.  Number  hydrants  (public  and 
private)  now  in  use,  218. 

11.  Number    of    stop-gates    added 
during  year.  6. 

12.  Number  of  stop-gates  now  in 
use,  679. 

13.  Number  of  stop-gates  smaller 

than  4  inch,  70. 

14.  Number  of  blow-offs,  14. 

15.  Range  of  pressure  on   mains, 

70  to  85  lbs.  average. 


SEBVIGES. 

16.  Kind  of  pipe,  galvanized,  cast 

iron  and  lead. 

17.  Sizes,  %  to  6  inches. 

18.  Elztended,  2,625  feet. 

19.  Discontinued,  1,275  feet 

20.  Total  now  in  use,  19.63  miles. 

21.  Number  of  service  taps  added 
during  year,  54. 

22.  Number  now  in  use,  3,634. 

23.  Average  length  of  service,  25 

feet. 

24.  Average  cost  of  service  for  the 
year,  $13.50. 

25.  Number  of  meters  added,  94. 

26.  Number  now  in  use,  2,864. 

27.  Percentage  of  services   meter- 
*  ed,  79  per  cent. 

28.  Percentage  of  receipts  from 
metered  water  (B-f-C),  85  per 
cent. 

29.  Number  of  motors  and  eleva- 
tors  added,   4. 

30.  Number  now  in  use,  39. 
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REPORT   OF  THE   SPECIAL   COMMITTEE   ON  WATER. 


To  the  Honorable  Common  Council  of  the  City  of  Burlington,  Yermont: 

Gentlemen: — ^Yaur  CcPinmittee,  appointed  to  consider  the  improve- 
ment of  the  water  supply  of  Burlington,  begs  to  submit  the  following 
report: 

We  employed  an  expert,  Mr.  M.  N.  Baker,  of  the  Engineering 
News  of  New  York,  a  gentlemen  well  known  as  an  authority  on  ques- 
tions of  water  supplies  and  their  purification,  who  has  come  to  Bur- 
lington, looked  over  the  ground  carefully,  collected  data  and  made  a 
report  which  we  submit  along  with  ours.  We  attended  the  meeting 
of  the  New  Elngland  Water  Works  Association,  held  in  New  York, 
September  13-16,  and  visited  and  inspected  the  filtering  plants  at 
Little  Falls,  N.  J.,  Pelham,  N.  Y.,  Albany  and  East  Albany.  N.  Y.,  and 
Lawrence,  Mass.  We  have  endeavored  by  reading,  personal  observa- 
tion and  consulting  with  men  of  practical  knowledge  of  water  purifi- 
cation, to  gain  as  much  information  as  possible  on  the  general  subject, 
and  on  the  special  conditions  which  confront  our  own  city.  We  have 
reached  the  following  conclusions: 

1.  The  quality  of  our  water  supply  needs  to  be  improved.  The 
necessity  of  such  improvement  is  shown  by  the  results  of  bacterial  and 
chemical  examinations  of  the  water  and  by  the  vital  statistics  of  the 
city.  The  State  Laboratory  examinations,  made  nearly  every  day  in 
1904,  show  that  over  forty  per  cent.  (40%)  of  the  specimens  were  pol- 
luted with  sewage.  The  extensive  series  of  careful  examinations 
made  last  year  by  Mr.  M.  O.  Leighton,  for  the  United  States  Govern- 
ment demonstrate  the  existence  of  sewage  pollution  all  over  Burling- 
ton and  Shelburne  bays.  As  the  germs  of  typhoid  and  other  water 
borne  diseases  are  liable  to  be  present  in  sewage,  this  shows  a  danger- 
ous condition  of  things.  With  regard  to  our  vital  statistics,  the  total 
death  rate,  and  the  death  rate  from  typhoid  fever,  while  not  remark- 
ably high,  are  decidedly  higher  than  they  ought  to  be  in  a  place  with 
the  natural  advantages  of  Burlington;  while  the  death  rate  from  diar- 
rhoeal  diseases  is  higher  than  it  ought  to  be  anywhere. 

That  the  cause  of  this  condition  is  probably  in  our  sewage-polluted 
water,  is  shown  by  the  marked  diminution  in  the  typhoid  and  diar- 
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rhoeal  death  rates  which  occurred  immediately  after  the  extension  of 
the  intake  into  purer  water  in  1894,  and  by  the  gradual  rise  in  the 
death  rates  since  then  corresponding  to  the  pollution  of  the  water  by 
the  gradually  increasing  amount  of  sewage  poured  into  the  lake  from  ■ 
our  own  sewers  and  from  Winooeki  river.  Our  typhoid  and  diarrhoeal 
death  rates  now  approach  those  which  prevailed  before  the  extension 
of  the  intake. 

Corroboration  of  the  theory  that  this  condition  is  due  to  water 
pollution  is  found  in  the  experience  of  other  cities,  which,  after  prop- 
erly purifyiBg  their  polluted  water  supplies,  have  always  observed  a 
lowering  of  these  death  rates,  remarkable  in  the  case  of  typhoid  fever, 
and  noticeable  in  the  case  of  diarrhoeal  diseases  and  of  some  others 
vihich  are  not  commonly  supposed  to  have  any  relation  to  water  supply. 

2.  We  should  continue  to  take  our  water  from  the  lake.  It  is 
considered  inadvisable  to  change  the  present  source  of  supply  for  the 
following  reasons:  It  is  Inexhaustible,  it  is  very  accessible,  the  pump- 
ing outfit  and  reservoirs  are  already  installed  and  handle  the  water 
satisfactorily  and  the  water  is  clear,  soft,  of  agreeable  taste  and  in 
fact  has  no  drawback  excepting  the  pollution  already  referred  to,  the 
removal  of  which  is  perfectly  practicable.  The  question  of  changing 
to  a  gravity  supply  was  considered  sixteen  years  ago,  by  Mr.  F.  H. 
Crandail.  at  that  time  superintendent  of  water  works,  and  all  avail- 
able sources  within  thirty  miles  of  Burlington  were  carefully  inves- 
tigated. The  conclusion  was  reached  that,  "No  improvement  in  quality 
or  lessening  in  expense,  but  rather  the  reverse,  is  to  be  expected  from 
change  of  our  present  supply."  (See  report  of  Superintendent  of 
Water  Works.  City  Reports,  1889  and  1890).  As  regards  the  substitu- 
tion of  artesian  wells  for  the  lake  as  a  source  of  supply,  your  com- 
mittee is  of  the  opinion  that  there  is  too  little  certainty  that  the  qual- 
ity and  quantity  of  artesian  well  water  would  be  satisfactory  for  both 
manufacturing  and  drinking  purposes,  to  make  it  advisable  to  resort  to 
the  wells. 

3.  The  question  to  be  decided  then,  is  as  to  the  best  method  of 
purifying  the  water  which  we  now  have.  Your  committee  is  convinced 
that  a  properly  conducted  system  of  filtration  will  answer  the  pur- 
pose better  than  anything  else  which  has  yet  been  devised.  Filtration 
is  not,  aa  is  commonly  supposed,  merely  a  mechanical  straining  out 
of  impurities.     In  one  type  of  filter,  the  bacteria  of  disease  are   re- 
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moved  by  being  caught  in  a  coagulum  formed  by  the  addition  of  chem- 
icals to  the  water,  which  coagulum  cannot  pass  through  the  filter.  In 
another  type  the  bacteria  of  disease  are  destroyed  by  the  harmless 
water  bacteria,  which  grow  in  great  numbers  in  the  layer  of  organic 
material  which  forms  on  the  surface  of  the  filter.  In  this  way  more 
than  99  per  cent,  of  the  bacteria  is  removed  from  the  water  which 
flows  from  the  filter,  and  the  insignificant  number  which  remains  is 
too  small  to  have  any  effect  on  the  consumers  of  the  water.  This  is 
shown  by  the  experience  of  numerous  cities  in  Europe  and  in  this 
country,  among  which  may  be  mentioned  London,  Hamburg  and  St. 
Petersburg,  and  on  this  side  of  the  ocean,  Albany,  N.  Y.,  Lawrence, 
Mass.,  and  Lorain,  Ohio.  All  of  these  cities  take  their  water  from 
polluted  sources  and  the  introduction  of  filtration  has  caused  a  reduc- 
tion of  from  70  to  90  per  cent  in  their  death  rate  from  typhoid.  That 
typhoid  has  not  entirely  disappeared  from  these  cities  is  due  to  the 
fact  that  a  few  cases  are  imported  from  other  places,  and  that  a  few 
more  are  caused  by  infection  of  milk  or  some  other  article  of  food. 
The  advantages  of  filtration  are  now  so  well  understood  that  filter 
plants  are  being  constructed  all  over  the  country.  New  Haven, 
Philadelphia,  Washington  and  Louisville  are  a  few  of  the  cities  which 
either  are  building,  or  have  just  built  filters. 

The  subject  of  sewage  purification  as  a  means  of  improving  our 
water  supply  has  been  considered  by  your  committee.  The  question 
whether  It  would  be  best  to  purify  our  sewage  Instead  of  filtering  our 
water  was  put  to  Mr.  Baker,  who  replied  In  a  letter,  which  Is  appended 
to  his  report,  as  follows: 

''There  Is  no  system  of  purification  In  practical  use  which  can 
be  relied  upon  to  so  purify  sewage  as  to  warrant  Its  discharge  Into 
drinking  water." 

Other  sanitary  experts  with  whom  your  committee  conversed  made 
similar  answers  to  the  Question. 

The  fact  seems  to  be,  that  while  sewage  can  be  rendered  odorless 
and  non-putresclble,  the  elimination  of  bacteria  from  It  cannot  be 
made  perfect  enough  to  render  It  a  safe  addition  to  a  water  supply, 
unless  the  water  Is  filtered  before  It  reaches  the  consumer.  There- 
fore, It  would  be  necessary  to  filter  the  water,  even  If  the  sewage  were 
purified.  It  Is  not  Intended  to  underestimate  the  Importance  of  sewage 
purification.    The    gradual    Incretislng   pollution    of    Lake    Champlain 
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with  sewage  becomes  every  year  a  more  serious  matter  and  In  the 
near  future  something  ought  to  be  done  to  remedy  it  But  the  prob- 
lem which  engages  our  attention  at  present  is  to  give  the  city  the 
purest  possible  drinking  water,  and  this  surely  can  be  better  accom- 
plished by  completely  removing  the  disease  germs  immediately  before 
the  water  reaches  the  consumer,  than  by  incompletely  removing  them 
from  only  one  source  of  pollution.  For  our  water  supply  is  polluted 
by  the 'sewage  of  Winooski,  Fort  Ethan  Allen  and  the  poor  farm  as 
well  as  by  our  own  sewage.  After  we  have  purified  our  drinking 
water  our  next  care  should  be  to  purify  our  sewage  and  thus  minimize 
the  pollution  of  the  lake;  but  the  pure  drinking  water  should  oome 
first. 

In  view  of  these  conditions^  filtration  of  the  lake  water  is  recom- 
mended. 

CHOICE  OF  FILTERS. 

5.  Two  kinds  of  filters  are  used  in  this  country;  the  "mechanical" 
and  the  "slow  sand"  filters.  Your  Honorable  Board  is  referred  to  Mr. 
Baker's  report  for  a  detailed  description  of  these,  as  well  as  for  an 
elaboration  of  the  other  points  touched  upon  in  this  report 

Your  committee  has  investigated  some  of  the  best  specimens  of 
both  kinds  of  filters^  and  has  gained  its  information  from  the  scientific 
and  practical  men  in  charge  of  them.  We  find  that  both  kinds  do 
good  work,  but  that  the  mechanical  filter  does  best  in  turbid,  highly 
colored  waters  of  high  alkalinity,  such  as  are  common  in  the  Mis- 
si  Fsippi  Valley,  while  the  slow  sand  filter  is  better  adapted  to  clear 
water  of  low  alkalinity,  like  that  of  Lake  Champlain,  and  most  other 
bodies  of  water  in  New  England. 

The  opinion  which  Mr.  Baker  expressed  in  his  report  in  favor  of 
a  sand  filter,  he  expressed  still  more  strongly  in  conversation  with 
us;  and  similar  opinions  were  expressed  by  everyone  with  whom  we 
conversed,  who  was  not  interested  in  the  sale  of  mechanical  filters. 
Moreover,  on  hearing  our  description  of  the  water  supply  of  Burling- 
ton, a  gentleman  in  charge  of  a  very  large  and  fine  mechanical  filter 
plant,  said  at  once  that  a  slow  sand  filter  would  answer  our  purpose 
better.  Although  the  slow  sand  filter  is  much  more  expensive  to 
install  than  the  mechanical,  the  weight  of  expert  testimony  altogether 
favors  the  opinion  that  it  is  much  better  adapted  to  our  local  condi- 
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tions  than  the  mechanical,  while  the  greater  expense  of  construction 
may  be  offset  to  a  certain  extent  by  the  fact  that  the  expense  of  running 
it  is  somewhat  less. 

We  therefore  recommend  the  "slow  sand  filter." 

SUMMABY. 

1.  Something  should  be  done  to  improve  the  character  of  our 
water  supply. 

2.  A  change  in  the  source  of  supply  is  inadvisable. 

3.  Sewage  purification,  while  it  prevents  sewage  from  becoming 
a  nuisance,  cannot  be  made  so  complete  as  to  render  purified  sewage 
a  safe  addition  to  drinking  water,  unless  such  water  is  subsequently 
filtered. 

4.  Properly  conducted  filtration  will,  for  all  practical  purposes, 
perfectly  purify  water  which  is  much  more  badly  polluted  than  that 
of  Lake  Champlain  is  ever  likely  to  be. 

5.  We  therefore  recommend  filtration  of  the  water  from  our 
present  source  of  supply.  Lake  Champlain,  as  the  best  means  of  giving 
the  city  of  Burlington  an  adequate  supply  of  pure  water. 

d.  The  method  of  filtration  which  we  recommend  for  the  water 
of  Lake  Champlain  is  that  known  as  "The  Slow  Sand  Filtration 
Method." 

ESTIMATES. 

In  presenting  costs  of  construction  and  oneration  of  a  filter  for 
our  city,  it  must  be  borne  in  mind  that  the  same  are  approximations. 
More  definite  figures  could  be  given  only  after  detailed  plans  were 
made  and  the  sands  of  the  different  beds  in  the  vicinity  had  been 
analyzed,  and  one  of  the  beds  selected  from  which  to  get  the  supply. 

Estimating  on  the  basis  of  our  present  consumption  of  an  average 
of  1,000,000  gallons  and  a  maximum  of  1,25Q,000  per  day,  and  that  the 
rate  of  filtration  is  3  000,000  gallons  per  acre  per  day,  the  effective 
area  of  filter  required  for  our  present  consumption  need  not  be  more 
than  three^fourths  (%)  of  an  acre,  divided  into  three  beds  of  one- 
fourth  (14)   acre  each. 

It  may  be  well  to  remark  here  that  the  filter  could  be  so  planned 
that  an  additional  bed  of  one-fourth   (^4)   acre  could  be  added  from 
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time  to  time  as  needed.  The  reason  for  suggesting  a  filter  with  no 
special  provision  as  to  capacity  for  the  future,  is  that  something  more 
is  being  learned  each  year  about  filtering  water,  and  improvements 
are  being  made,  the  future  additions  if  any.  could  have  these  later 
developments,  and  there  would  be  less  of  the  old  filter  to  be  made 
over  if  it  seemed  desirable  to  apply  the  later  improvements  to  it  also. 
Your  committee  have  considered  two  locations  for  the  filter,  one 
at  the  lake  shore  near  the  pumping  station,  and  one  on  the  hill  near 
the  present  reservoirs. 

ESTIMATE    FOR    FILTER    AT    LAKE    SHORE. 

Low  lift  pump   $  5,000  00 

Filter    40,000  00 

Additional    cost    of    foundations    and    clear 

water  basin    5,000  00 

Land,  two  acres   5,000  00 

Total $55,000  00 

KSTIMATE     FOR    FILTER    ON     THE    HILL. 

New   pipe   line    $15,000  00 

Filter    40,000  00 

Land,  two  acres   3,000  00 

Total $58,000  00 

Your  committee  recommends  locating  the  filter  on  the  hill,  and 
begs  leave  to  make  mention  of  the  following  as  some  of  the  reasons 
for  so  doing: 

The  location  on  the  hill  offers  a  much  better  foundation,  which 
means  less  liability  to  breaks  and  leaks.  It  is  more  cleanly.  Tho 
new  pipe  line  for  conveying  the  raw  water  to  the  filters  could  also  be 
used  to  some  extent  to  supply-  the  large  number  of  elevators  coming 
into  use,  and  also  supply  fire  protection  to  the  lake  front  and  a  part 
of  the  city,  thus  saving  quite  a  large  volume  of  filtered  water,  which 
would  mean  less  work  for  the  filters,  and  also  relieve  our  present 
mains,  which  are  none  too  large  to  supply  the  demands  upon  them. 
The  present  pumps  can  do  the  work,  thus  handling  the  water  but  once. 

As  we  are  now  obliged  to  keep  a  man  at  the  motor  house,  who 
could  also  superintend  the  filter,  the  additional  cost  of  operating  the- 
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filter,  not  including  interest  and  depreciation,  need  not  be  more  than 
atjout  two  dollars  per  million  gallons  of  filtered  water. 

In  conclusion,  your  committee  would  express  hearty  approval  of 
all  the  recommendations  contained  in  Mr.  Baker's  report,  with  the 
possible  exception  of  the  one  relating  to  the  covering  of  the  reservoirs. 
Our  observation  of  various  filter  plants  and  the  information  obtained 
from  the  men  in  charge  of  them,  leads  us  to  believe  that  it  may  be 
possible  to  avoid  this  item  of  expense. 

Especially  worthy  of  note  from  their  sanitary  importance,  though 
not  actually  concerned  with  the  water  supply,  are  Mr.  Baker's  sugges- 
tions regarding  the  inspection  of  milk,  a  subject,  perhaps,  next  in 
importance  to  water  purification,  and  regarding  a  city  record,  to  show 
how  many  and  what  houses  have  sewer  connections. 

Respectfully  submitted, 

JOHN  B.  WHEELER.  Chairman. 

F.  E.  CLARK,  Secretary. 

F.  O.  SINCLAIR. 

J.   E.   MEAGHER, 

F.    HENRY    PARKER. 

GEORGE  Q.  STILES. 


PART    I. 

220  Broadway, 
New  York  City, 

August  30.  1905. 

Dr.  John  B.  Wheeler,  Chairman.  Special  Water  Committee,  Burling- 
tan,  VC: 
Dear  Sir:— In  accordance  with  the  understanding  reached  by  cor- 
respondence with  Dr.  Clark,  secretary  of  your  committee,  and  by  my 
conference,  late  last  June,  with  you,  Mr.  Sinclair  and  other  members 
of  your  committee,  I  submit  herewith  my  report  upon  the  sanitary 
condition  of  your  water  supply  and  the  methods  by  which  it  should 
be  improved.  I  have  entered  into  a  much  more  detailed  study  of  Bur- 
lington's sanitary  condition  than  I  expected  and  this,  combined  with 
delays  In  securing  certain  data  from  Burlington,  explains  the  length 
of  time  it  has  taken  me  to  prepare  this  report 
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Within  my  personal  knowledge  the  water  supply  of  Burlington 
has  been  an  almost  constant  source  of  anxiety  to  its  citizens  during 
the  past  twenty-three  years.  My  first  Introduction  to  the  supply  was 
President  Buckham's  warning  to  the  entering  class  of  the  University 
of  Vermont  in  the  fall  of  1882,  but  I  understand  that  the  fear  of  the 
water  supply  began  some  years  earlier. 

Although  when  called  upon  for  advice  I  was  given  to  understand 
that  you  were  convinced  that  some  change  in  your  water  supply  was 
necessary  and  that  your  chief  concern  was  to  learn  what  that  change 
should  be.  I  did  not  feel  that  I  could  address  myself  to  the  matter  of 
improvements  until  I  had  satisfied  myself  that  the  present  supply  is 
really  a  menace  to  health.  I  had  hopes  that  the  water  was  not  so  bad 
as  painted  and  these  hopes  were  largely  founded  on  very  favorable 
reports  regarding  the  changed  character  of  the  water  supply  and  the 
reduction  m  typhoid  and  diarrhoeal  diseases  after  the  extension  of 
the  intake  In  1894.  It  was  with  great  satisfaction  that  I  listened  to 
Prof.  Wm.  T.  Sedgwick's  able  paper,  read  before  the  convention  of  the 
New  England  Water  Works  Association  held  in  Burlington  In  1896, 
lu  which  he  presented  most  convincing  proof  of  the  wisdom  of  extend- 
ing the  intake  and  of  the  safety  of  the  Burlington  water  supply  at 
that  time.  It  should  be  remembered,  however,  that  Professor  Sedg- 
wick alluded  to  the  probability,  in  case  of  the  material  growth  of  the 
city,  that  Burlington  would  have  "to  face  once  more  the  question  of 
a  pure  water  supply."  He  added:  "Special  pains  must  also  be  taken  to 
see  to  it  that  the  intake  pipe  is  kept  intact  and  free  from  leakage. 
The  unfortunate  experiences  of  Toronto  and  Buffalo  with  broken  intake 
pipes  afford  ample  warnings  In  this  direction." 

Although  Burlington  has  increased  in  population  and  still  more 
in  the  extent  of  its  sewage  system  since  1896,  it  does  not  s^m  probable 
that  it  has  yet  become  that  "much  larger  city"  which  Professor  Sedg- 
wick had  in  mind.  But  a  break  or  leak  in  the  intake  pipe  is  quite 
within  the  range  of  possibility  and  my  first  suggestion  for  the  safety 
of  the  water  supply  of  Burlington  is  that  immediate  steps  be  taken 
to  ascertain  the  condition  of  the  intake.  While  there  are  reasons  for 
fearing  that  sewage  may  sometimes  reach  the  present  Intake  mouth, 
there  is  little  positive  evidence  on  the  subject.  Most  of  the  water 
which  has  been  analyzed  by  the  State  Laboratory  of  Hygiene  has  been 
drawn  from  city  taps,  and  if  the  intake  leaks,  the  analyses  may  indl- 


Digitized  by 


Google 


WATER  DEPARTMENT.  29 

cate  the  condition  of  the  lake  much  nearer  shore  than  the  mouth  of 
the  intake. 

Whatever  may  be  the  condition  of  your  intake,  however,  I  am 
forced  to  the  conclusion  that  a  thorough-going  improvement  in  your 
water  supply  will  soon  be  advisable  if  it  is  not  already  imperative. 
At  the  close  of  the  main  body  of  this  report  I  have  appended  a  very 
careful  and  detailed  study  of  the  sanitary  condition  of  Burlington 
from  1879  to  1904.  inclusive.  While  some  of  the  evidence  presented 
by  this  study  points  to  a  need  of  other  sanitary  reforms,  mentioned 
later  on.  yet  the  unavoidable  conclusion  is  that  these  reforms  alone 
would  not  reduce  to  a  normal  figure  your  death  rates  from  typhoid 
and  diarrhoeal  diseases.  If  then  a  change  in  your  water  supply  is 
advisable,  what  should  be  its  character? 

The  possibilities  of  a  gravity  supply  of  what  is  commonly  known 
as  naturally  pure  water  have  been  discussed  from  time  to  time  by 
those  interested  in  Burlington.  The  latest  and  perhaps  the  most  com- 
plete discussion  of  the  sort  was  in  1889-90.  when  both  a  special  com- 
mittee, and  your  former  water  works  superintendent.  Mr.  F.  H.  Cran- 
dall.  C.  E.  (a  classmate  of  mine  at  the  University),  investigated  all 
the  supposedly  available  gravity  supplies.  The  State  Laboratory  of 
Hygiene  cooperated  in  the  studies  then  made.  It  was  concluded  that 
no  suitable  gravity  supply  could  be  obtained  without  making  large 
storage  reservoirs  and  more  or  less  lengthy  pipe  lines,  all  at  great 
expense.  Besides  the  necessary  outlay  for  construction  there  waa 
the  certainty  that  some  of  the  stored  waters  would  give  rise  to  tastes 
and  odors  which,  though  not  harmful  in  themselves,  might  be  ex- 
tremely annoying.  In  fact,  the  popular  outcry  again&t  such  tastes  and 
odors  would  be  far  greater  than  against  a  supply  containing  deadly 
disease  germs. 

It  is  possible  that  all  trouble  from  tastes  and  odors  could  now  be 
averted  by  the  use  of  copper  sulphate  for  the  prevention  of  algse 
growths,  as  developed  by  and  under  suggestions  from  the  Bureau  of 
Plant  Industry.  United  States  Department  of  Agriculture,  within  the 
past  two  years.  But  successful  as  this  method  of  treating  reservoirs 
appears  to  have  been,  there  are  still  some  authorities,  including  the 
Slate  Board  of  Health  of  Massachusetts  and  'Ohio,  who  refuse  to  sanc- 
tion it,  charging  that  It  has  not  yet  been  shown  conclusively  that  the 
copper  will  not  or  may  not  be  found  in  the  water,  and  if  so  found  that 
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it  will  not  be  injurious  to  the  human  ssrstem.  With  the  arguments 
pro  and  con  we  need  not  concern  ourselves,  for  even  with  the  algse 
growths  removed  from  consideration  the  trend  of  modem  practice  is 
toward  the  purification  of  all  water  from  surface  sources;  and  if  Bur- 
lington is  to  depend  on  water  purification  for  safety  there  is  no  reason 
why  it  should  abandon,  and  every  reason  why  it  should  continue,  to 
use  Lake  Champlain. 

Some  of  the  reasons  for  continuing  the  use  of  the  lake  water  are: 
(1)  the  supply  is  unlimited;  (2)  it  is  close  at  hand;  (3)  the  mains 
and  reservoirs  are  adapted  to  its  use;  (4)  it  is  not  and  for  years  to 
come  is  not  likely  to  be  so  badly  polluted  with  sewage  as  to  make  bac- 
terial purification  difficult;  (5)  aside  from  the  need  of  bacterial  puri- 
fication the  lake  water  is  generally  very  satisfactory  in  quality  and 
rarely  presents  any  difficulties  to  purification. 

Two  well  established  methods  of  purification  are  available,  namely: 
slow  sand  filtration  and  rapid  or  mechanical  filtration.  In  slow  sand 
filtration  the  water  to  be  purified  is  passed  through  large  artificial 
beds  of  sand  supported  on  gravel,  after  which  the  water  is  collected 
in  underdrains  beneath  the  gravel.  The  whole  filter  bed  and  collecting 
system  rests  on  a  water  tight  fioor  and  is  provided  with  water  tight 
walls.  Where  the  winters  are  as  cold  as  at  Burlington,  filter  beds 
must  be  covered  to  prevent  interference  by  ice.  Mechanical  or  rapid 
filters  are  also  composed  of  sand  resting  on  gravel,  but  have  compara- 
tively small  areas  and  consequently  high  rates  of  filtration — hence  the 
term  rapid.  The  filtering  material  is  placed  in  tanks  of  steel,  wood 
or  concrete,  instead  of  large  beds,  and  the  tanks  are  usually  housed. 
Housing  is  relatively  easy,  on  account  of  the  small  areas,  as  compared 
with  slow  sand  filters. 

In  slow  sand  filtration  a  film  of  gelatinous  material  forms  on  the 
surface  of  the  filter  bed  and  on  the  surface  of  the  uppermost  sand 
grains.  By  means  of  adhesion  and  of  straining  both  dirt  and  bacteria 
are  removed  from  the  water,  so  that  the  effluent  from  a  niter  bed  is 
clarified  and  is  also  freed  of  nearly  all  its  bacterial  contents.  The 
natural  habitat  of  typhoid  and  other  harmful  water-borne  disease 
germs  being  the  human  body,  they  do  not  thrive  in  water.  In  fact, 
they  are  so  much  out  of  their  environment  in  water  nnd  have  such  a 
struggle  there  with  the  harmless  water  bacteria  that  many  of  them 
succumb  even  when  the  water  is  not  purified.     It  is  therefore  easy  to 
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l^elieve,  with  the  scientists,  that  of  the  relatively  small  number  of 
hacteria  passing  any  good  and  well  operated  filter,  few  if  any  are  dls- 
-ease  germs. 

Gradually  the  sticky  coating  mentioned  above  clogs  the  beds,  when 
a  thin  layer  of  the  dirty  sand  is  scraped  off  and  washed,  to  be  re- 
stored at  need. 

The  work  of  a  mechanical  filter  depends  very  largely  upon  the 
use  of  sulphate  of  alumina  or  some  other  coagulant,  applied  to  the 
water  in  a  coagulating  basin.  A  hydrate  is  formed  which  is  a  floccu- 
lent  precipitate  and  which  carries  down  with  it  the  impurities  in  the 
water.  Some  of  the  precipitate  and  accompansring  impurity  is  retained 
in  the  coagulating  basin  and  some  goes  to  the  filter.  A  layer  of  coagu- 
lam  and  impurities  is  formed  on  the  surface  of  the  bed,  and  large 
quantities  penetrate  into  the  bed,  some  to  great  depths. 

A  slow  sand  filter  works  days  and  generally  weeks  before  it  needs 
washing;  but  owing  to  the  more  rapid  rates  of  the  mechanical  filters 
and  the  chemicals  used,  washing  once  a  day  or  oftener  is  necessary. 
This  is  effected  by  manipulating  valves  so  as  to  turn  the  water  up- 
wards instead  of  downwards  through  the  filters,  and  by  violent  stirring 
the  sand  (either  with  power  driven  rakes  or  with  compressed  air 
admitted  from  below).  The  dirty  water  flows  off  at  the  top  and  is 
wasted. 

It  is  essential  that  the  chemicals  used  in  mechanical  filters  be 
proportioned  to  both  the  volume  ^and  character  of  the  water,  each  of 
which,  but  particularly  the  volume,  may  vary  through  wide  ranges. 
Automatic  devices  proportion  the  amount  of  the  chemical  to  the  volume 
of  fiow,  but  adjustments  to  correspond  with  the  changing  character  of 
the  water  must  be  made  by  men  in  charge  of  the  plant.  Moreover,  the 
efficacy  of  the  coagulant  depends  upon  its  combination  with  other 
chemicals  in  the  natural  water  and  when  these  are  deficient  they 
must  be  supplied  artificially,  thus  adding  to  the  care  and  cost  of  oper- 
ating the  purification  plant. 

Mechanical  filters  are  particularly  applicable  to  turbid  or  muddy 
and  to  highly  colored  waters,  characteristics  relatively  absent  from 
Lake  Champlaln.  This  type  of  filters  Is  largely  used  on  the  muddy 
waters  of  the  West  and  South;  and  on  some  waters  In  the  Northern 
and  North  Central  States  that  are  high  in  broken  down  vegetable  mat- 
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ters;  mechanical  filters  have  been  employed  but  rarely  on  the  gener- 
ally  clear  waters  of  New  England  and  the  North  Atlantic  States. 

The  consensus  of  opinion  among  engineers  is  that  for  small  cities 
with  relatively  clear  and  colorless  waters  slow  sand  filters  are  prefer- 
able to  mechanical,  giving  more  uniformly  reliable  results  under  the 
care  of  ordinary  workmen  and  foremen.  Much  more  labor  Is  required 
to  operate  the  slow  sand  filters  than  is  necessary  for  mechanical,  since 
hand  labor  is  largely  required  in  the  case  of  the  first  and  but  little 
needed  in  the  second.  Quite  recently,  however,  improved  means  of 
removing,  washing,  and  replacing  the  sand  has  simplified  the  opera- 
tions of  slow  sand  filters  and  reduced  the  cost  of  operation. 

The  generally  low  turbidities  of  your  water  would  render  cleaning 
at  frequent  intervals  unnecessary.  The  presence  of  the  State  Labora- 
tory of  Hygiene  in  Burlington  gives  you  the  advantage  of  a  close  watch 
on  the  operations  of  a  filter  plant  and  speedy  notification  when  the 
water  analyses  indicate  that  anything  is  going  wrong.  These  two 
points  (relative  clearness  of  the  water  and  the  presence  of  the  labora 
tory)  are  of  course  favorable  to  any  system  of  filtration,  but  combined 
with  other  factors  they  weigh  heavily  in  favor  of  slow  sand  filtration. 

I  should  have  no  hesitation  in  recommending  slow  sand  filtration, 
were  it  necessary  to  make  an  off-hand  decision  between  the  two  meth- 
ods, but  inasmuch  as  certain  investigations  of  available  sites  and  filter 
sands  will  be  required  in  any  event  it  may  be  deemed  advisable  to 
prepare  at  least  rough  preliminary ,  estimates  for  each  method.  This 
can  be  done  by  Mr.  Sinclair,  in  connection  with  the  detailed  recom- 
mendations as  to  cost  estimates  made  a  little  further  on 

To  summarize  briefly  the  recommendations  already  made  ana  also 
the  main  conclusions  from  the  appended  review  of  your  vital  statistics 
and  general  sanitary  condition: 

(1)  The  possibility  of  leaks  in  your  intake  should  be  investigated 
and  if  leaks  are  found  they  should,  of  course,  be  stopped. 

(2)  The  purification  of  your  present  supply  from  Lake  Cham- 
plain  is  advised,  and  for  that  purpose  slow  sand  filtration  is  recom- 
mended. 

(3)  It  is  desirable  to  secure  the  further  co-operation  of  the  State 
Laboratory  of  Hygiene  in  settling  more  definitely  (a)  the  quality  of 
the  lake  water  over  and  in  the  immediate  vicinity  of  the  intake  mouth; 
and   (b)   as  a  basis  of  comparison,  the  normal  characteristics  of  the 


Digitized  by 


Google 


WATER  DEPARTMENT.  i\S 

lake  water  at  points  beyond  the  influence  of  sewage  pollution — either 
from  Burlington  or  elsewhere. 

(4)  Estimates  for  water  purification  should  be  made,  including: 
(a)  The  cost  of  low  lift  pumps  to  deliver  water  to  the  filters;  (b)  cost 
of  pipe  connections  between  intake  and  new  pumps,  between  new 
pumps  and  filters  and  between  filters  and  present  pumps;  (c)  cost  of 
filters;  (d)  cost  of  a  small  covered  clear  water  basin  for  storing  fil- 
tered water  before  it  is  pumped  in  order  to  equalize  variations  in  the 
rates  of  filtration  and  of  pumping;  (e)  cost  of  covering  your  present 
reservoirs. 

(5)  Further  investigation  of  the  general  sanitary  conditions  of 
the  city  and  of  the  efficiency  of  your  present  health-protective  work 
should  be  made  to  determine  what  besides  linproving  the  water  supply 
can  be  done  to  reduce  your  general  mortality  rate,  your  death  rates 
from  diarrhoeal  diseases  and  typhoid  fever  and  the  mortality  of  chil- 
dren under  five  years  of  age,  all  of  which  seem  much  too  high  for  a 
city  of  the  size  and  natural  advantages  of  Burlington.  One  much 
nfeeded  line  of  health-protective  work  is  a  rigorous  sanitary  control  of 
the  milk  supply.  This  would  include  the  licensing  of  all  milk  dealers, 
frequent  dairy  inspection,  daily  sterilization  of  milk  bottles,  cans  and 
all  dairy  utensils,  besides  many  other  details  which  cannot  be  men- 
tioned here.  Another  important  health-protective  measure  which 
should  be  adopted,  if  not  already  in  force,  is  the  careful  investigation 
of  each  typhoid  case,  to  determine  whether  it  is  due  to  the  water,  milk 
or  some  other  food  supply  or  has  its  origin  outside  the  city.  The 
utmost  care  should  be  taken  to  disinfect  both  the  stools  and  urine  of 
typhoid  patients.  The  physicians  should  be  urged  to  spare  no  pains 
to  arrive  at  a  correct  diagnosis  of  all  suspected  cases  of  typhoid  fever, 
"walking"  or  otherwise,  using  the  Widal  test  wherever  it  promises  to 
be  of  service.  The  importance  of  all  measures  aimed  to  exclude  ty- 
phoid-infected excreta  from  the  lake  should  be  understood  by  laymen 
as  well  as  nurses  and  physicians. 

(6)  Burlington  deserves  great  credit  for  its  longstanding  and 
effective  water-waste  preventive  methods.  The  resulting  low  per 
capita  water  consumption  is  one  of  the  most  favorable  aspects  of  your 
water  supply  situation,  now  that  purification  must  be  faced.  The  good 
work  accomplished  in  the  past  and  still  being  done  should  be  continued 
without  let  up. 
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In  order  to  keep  my  report  proper  relatively  brief  and  directly  to 
the  main  point,  I  have  placed  all  statistics  and  all  detailed  discussion 
of  them  in  an  appendix.  I  bespeak  for  the  appendix  not  only  the 
careful  attention  which  it  may  be  expected  that  your  committee  will 
give  to  it.  but  also  the  thoughtful  consideration  of  the  medical  pro- 
fession and  all  others  interested  in  the  sanitary  welfare  of  Burlington. 

Respectfully  submitted, 
(Signed  in  duplicate.)  M.  N.  BAKER. 


PART  II. 


APPENDIX  TO  REPORT  BY  M.  N.  BAKER  ON  IMPROVEMENTS 
IN  THE  WATER  SUPPLY  OF  BURLINGTON.  VT. 

As  an  aid  to  an  understanding  of  the  water  supply  situation  at 
Burlington,  both  present  and  past,  and  with  the  hope  of  contributing 
somewhat  to  the  data  of  water  supply  and  disease,  I  have  prepared  the 
following  review  of  the  typhoid  and  some  of  the  other  vital  and  related 
statistics  of  Burlington.  Without  making  apologies  for  any  part  of 
this  appendix,  further  than  calling  attention  to  lack  of  time  for  carry- 
ing the  investigations  and  conclusions  further,  I  do  nevertheless  wish 
to  ask  that  the  matter  relating  to  diarrhoeal  diseases  and  to  infant 
mortality  be  considered  as  tentative,  so  far  as  any  definite  relations 
between  it  and  water  supply  are  concerned.  It  has,  however,  often 
been  suggested  that  there  is  a  close  relation  between  sewage-polluted 
waters  and  dian'hoeal  diseases,  and  never,  so  far  as  I  know,  with  more 
frequency  and  with  more  grounds  for  assurance  than  in  the  case  of 
the  Burlington  supply.  I  believe  the  diarrhoeal  mortality  figures  may 
be  classed  among  the  first,  if  they  are  not  actually  the  first,  ever  com- 
piled with  anything  like  completeness  for  a  long  period  of  years  in 
connection  with  a  water  supply  study. 

The  statistical  studies  here  presented  cover  the  years  1879  to 
1904,  inclusive.  Although  my  file  of  Burlington  municipal  reports 
extends  back  to  the  one  for  the  fiscal  year  1867-8,  or  about  to  the  date 
of  the  introduction  of  Lake  Champlain  water,  and  although  I  have 
studied  the  earlier  reports  in  detail,  it  would  be  of  little  service  to 
begin  these  studies  earlier  than  the  calendar  year  1879,  which  was  the 
first  full  year  of  the  registration  of  vital  statistics  under  city  control. 
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Prior  to  the  passage  of  the  registration  ordinance,  in  1878,  your  vital 
statistics  were  gathered  in  January  for  the  year  just  preceding  and, 
as  has  been  the  experience  under  that  system  elsewhere,  were  very 
incomplete.  For  a  number  of  years  beginning  with  1879  your  vital 
statistics  probably  surpassed  in  completeness  and  classification  those 
of  most  cities  of  your  size.  There  Is  reason  for  believing  that  they  are 
still  more  than  usually  complete  and  well  summarized,  but  it  seems  a 
pity  that  Burlington  has  not  yet  adopted  the  United  States  census 
classiflcati'on  of  the  causes  of  deaths  and  thus  put  its  mortality  records 
on  a  comparative  basis  with  those  of  other  cities.  However,  most  of 
the  essential  facts  appear  to  have  been  given  for  some  years  past, 
rendering  a  reclassification  no  serious  matter.  The  foot  notes  to  some 
of  the  accompanying  tables  will  show  Ihe  new  classifications  and  com- 
binations made  in  connection  with  deaths  from  typhoid  fever  and  from 
diarrhoeal  diseases. 

Table  I  shows  by  years,  from  1879  to  1904,  inclusive,  or  for  26 
years,  your  mid-year  populations,  total  deaths  and  deaths  per  1,000 
population,  and  also  for  typhoid  fever,  diarrhoeal  diseases,  and  chil- 
dren under  five  years  of  age  the  number  of  deaths  and  the  death  rates 
per  100,000  population  and  the  percentage  which  the  deaths  from  each 
of  these  diseases  bears  to  the  deaths  from  all  causes.  For  typhoid 
fever  alone  an  attempt  has  been  made  to  include  the  yearly  number 
of  cases,  but  it  was  not  until  1898  that  the  cases  began  to  be  reported 
with  anything  like  apparent  completeness,  the  deaths  actually  equal- 
ling or  exceeding  the  cases  in  these  separate  years  and  the  cases  not 
being  reported  at  all  in  years  as  recent  as  1889  and  1890.  As  may  be 
seen,  this  table  shows  great  fiuctuations  in  all  mortality  particulars 
except  the  death  rate  from  all  causes,  which  has  been  fairly  constant, 
and  that  at  a  high  rate  for  a  city  under  such  favorable  natural  con- 
ditions as  are  enjoyed  at  Burlington.  Some  reasons  for  this  high 
rate,  besides  the  water  supply  or  other  sanitary  conditions,  will  be 
mentioned  later. 

Before  proceeding  futther  I  wish  to  explain  why  I  have  included 
deaths  from  diarrhoeal  diseases  in  my  study  and  also  deaths  of  chil- 
dren under  five  years  of  age.  It  has  been  usual,  heretofore,  to  stop 
short  with  a  consideration  of  typhoid  fever  as  an  index  of  water  pol- 
lution and  a  measure  of  the  effect  of  such  pollution  on  the  public  health. 
The  idea  has  often  been  expressed,  however,  that  public  water  supplies 
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unquestionably  affect  the  total  death  rate  otherwise  than  through 
typhoid  fever.  How  to  measure  that  further  influence  has  never  yet 
been  determined,  so  far  as  I  know,  but  it  has  been  suggested  again  and 
again  that  the  large  class  of  diseases  known  as  diarrhoea!  have  their 
many  fatalities  raised  or  lowered  by  the  sanitary  quality  of  the  water 
supply.  The  reasons  for  this  belief  are  fitter  subjects  for  discussion 
by  the  medical  profession  than  by  engineers,  and  my  report  bids  fair 
to  be  over-long  without  going  into  such  details  as  I  might  be  able  to 
set  forth.  It  is  pertinent  to  our  inquiry,  however,  to  remark  that;  the 
prevalence  of  some,  at  least,  of  the  diarrhoeal  diseases  in  Burlington 
has  been  common  knowledge  throughout  if  not  also  without  the  State 
ever  since  the  introduction  of  the  public  water  supply  and  that  in  gen- 
eral new  comers  to  Burlington  suffer  for  a  time  from  diarrhoea.  This, 
as  I  intimated  at  the  beginning  of  my  report,  was  so  well  accepted  a 
fact  that  for  many  years,  at  least,  incoming  classes  of  students  of  the 
University  were  always  cautioned  to  drink  sparingly  of  the  lake  water 
until  they  become  accustomed  to  it. 

In  Professor  Sedgwick's  paper  of  1896,  already  mentioned,  he 
stated  as  a  conclusion  of  a  study  of  the  Burlington  water  supply  which 
had  extended  over  a  number  of  years,  that  while  there  had  been  a  few 
moderate  epidemics  of  typhoid  fever,  the  prevalence  of  diarrhoea  had 
been  decidedly  more  notable.    He  went  so  far  as  to  say: 

"This  has  been  the  first  case  within  my  own  experience,  now 
somewhat  extensive,  in  which  epidemic  diarrhoea  in  a  mild  form  has 
prevailed  in  a  community  for  many  years,  having  its  etiology  in  the 
consumption  of  impure  water,  as  has  been  proved  by  its  apparent  total 
disappearance  on  a  change  in  the  source  of  supply.  The  importance 
of  the  case  in  the  history  of  water-borne  diseases  is  manifest  ♦  ♦  «  ♦ 
It  would  seem  fair  to  conclude,  from  the  moderate  occurrence  of  typhoid 
fever,  while  diarrhoea  abounded,  that  germs  of  the  latter  disease,  more 
hardy  than  those  of  the  former,  were  frequently  able  to  survive  a 
Journey  from  the  sewer  outfall  to  the  (old)  water  intake,  while  those 
of  typhoid  fever,  if  present,  usually  perished.  In  future,  sanitarians 
will  not  be  able,  by  the  test  of  typhoid  fever  alone,  to  show  that  a  water 
supply  is  above  suspicion." 

These  remarks  by  Professor  Sedgwick,  combined  with  the  other 
reasons  already  named,  arouse  interest  in  the  Burlington  diarrhoea 
statistics.    Unfortunately,  however,  mere  cases  of  diarrhoea  are  not  re- 
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ported  at  Burlington  or,  so  far  as  I  know,  in  any  other  American  city. 
In  fact,  unless  serious,  most  of  them  do  not  come  to  the  attention  of 
a  physician.  Deaths  from  diarrhoea  have  not  figured  high  at  Bur- 
lington, at  least  not  as  indicated  by  the  published  vital  statistics. 
This  may  be  due  to  difficult  even,  if  not  to  faulty  classification  and  ta 
variations  in  the  classification  of  reporting  physicians  from  year  to 
year.  In  order  to  have  some  broader  and  more  stable  basis  of  com- 
parison than  is  afforded  by  diarrhoea,  or  even  diarrhoea  and  dysentery 
together,  I  have  included  in  my  Table  I  the  whole  class  of  diarrhoeal 
diseases,  as  used  by  the  United  States  Census  Bureau.  The  details 
on  which  depend  the  total  for  diarrhoeal  diseases  shown  in  Table  I 
are  given  in  Table  II.  I  have  been  compelled  to  add  two  columns  to  the 
list  of  headings  taken  from  the  census,  namely,  gastroenteritis  and 
ulceration  of  the  bowels.  If  I  may  venture  an  opinion  on  such  a  sub- 
ject I  would  suggest  that  some  of  the  entries  under  these  two  heads, 
under  more  recent  diagnosis,  would  have  swelled  the  typhoid  fever 
totals,  as  given  in  Table  I,  for  the  corresponding  years.  The  same  is 
doubtless  true  of  some  of  the  other  entries  in  Table  II.  In  fact.  I 
think  this  table  as  a  whole  is  a  strong  argument  for  an  entire  change 
of  base  in  the  study  of  polluted  water  supplies  and  the  public  health, 
particularly  in  the  case  of  the  older  records.  But  to  hold  more  speci- 
fically to  the  case  of  Burlington,  I  think  no  impartial  comi>etent  Judge 
who  is  or  could  become  familiar  with  the  past  disputes  at  Burlington 
over  the  relation  between  the  public  water  supply  and  typhoid  fever 
could  study  the  detailed  figures  of  typhoid  fever  and  of  diarrhoeal 
diseases  brought  together  in  this  report  without  being  convinced  that 
Burlington  has  had  far  more  typhoid  fever  than  was  ever  reported  as 
such  and  that  there  was  far  more  relation  between  the  water  supply 
and  diarrhoeal  diseases  than  has  generally  been  supposed. 

The  cholera  infantum  column  (Table  II)  may  be  consulted  with 
possible  profit  in  connection  with  both  the  total  deaths  from  diarrhoea 
and  the  infant  mortality  (the  latter  given  in  Table  I).  Some  may  be 
inclined  to  exclude  cholera  infantum  from  diarrhoeal  diseases  as  are 
related  to  public  water  supplies,  and  others  to  connect  many  of  the 
cases  with  impure  water.  The  figures  will  be  interesting  to  either 
school  of  opinion. 

The  high  infant  (persons  under  five)  mortality,  whether  or  not 
attributed  in  part  to  the  water  supply,  certainly  demands  attention, 
particularly  as  it  shows  comparatively  little  improvement  of  late. 
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Having  examined  the  yearly  figures  and  their  vagaries  in  some 
detail,  it  may  lessen  the  resulting  confusion  if  we  smooth  out  the  ex- 
tremes by  considering  averages  for  larger  periods.  In  order  to  get 
equal  periods  for  comparison,  and  also  to  put  by  itself  the  year  in 
which  was  made  the  2^/^-mile  extension  of  the  water  intake,  the  aver- 
a::es  have  been  cast  in  the  three  five  year  groups  preceding  and  two 
similar  groups  following  the  year  1894.  For  our  purposes  the  most 
significant  columns  in  Table  III  are  those  relating  to  typhoid  fever. 
The  deaths  per  100,000  from  this  disease  rose  from  27  for  the  five  years 
ending  with  1883,  to  42  for  the  next  five  years  and  44  for  the  years 
1889-93,  inclusive.  The  new  intake  was  put  in  use  some  time  in  August. 
1894,  and  for  that  calendar  year  the  rate  fell  to  12.  In  1895  (Table  I) 
it  dropped  to  6  per  100,000.  but  for  the  five  years  ending  with  1899  it 
was  16.  During  the  period  1900-04  the  rate  rose  to  an  average  of  25, 
or  nearly  equal  to  the  rate  for  1879-83. 

The  diarrhoeal  diseases,  if  we  take  both  the  deaths  per  100,000 
and  the  percentages  of  deaths  from  all  causes  into  account,  show  an 
increase  before  and  a  decrease  upon  and  after  the  intake  extension. 
Deaths  under  five  years  Increased  in  the  second  five-year  period, 
dropped  in  the  third  period  and  fell  still  further  in  1894;  since  1894 
they  have  risen  and  fallen,  successively,  standing  for  1900-04  quite 
near  the  rate  figures  for  1889-93. 

By  way  of  comparison  it  may  be  noted  that  for  the  registration  cities 
of  the  United  States  In  the  year  1900,  according  to  the  Twelfth  U.  S. 
Census,  the  diarrhoeal  diseases  gave  an  average  of  156.7  deaths  per 
100,000;  the  range  was  from  191.7  for  Rhode  Island  to  117.6  for  Michi- 
gan cities.  The  corresponding  rural  rates  were  97.2  for  all  the  regis- 
tration States;  172  for  Rhode  Island  and  65.6  for  Vermont.  At  Bur- 
lington the  diarrhoeal  death  rate  in  1900  was  182  and  in  1904.  168. 

So  many  other  factors  than  water  supply  enter  Into  both  the 
diarrhoeal  and  the  under-five-year  rates,  and  particularly  into  the  lat- 
ter, that  undue  weight  should  not  be  given  those  rates,  but  on  the 
whole  there  is  leason  for  congratulation  in  their  general  continued 
downward  tentlency  and  also  in  the  like  progress  of  the  general  mor- 
tality or  deaths  from  all  causes.  But  these  several  declines  make  all 
the  more  striking  the  recent  steady  increase  in  the  typhoid  deaths  per 
100,000.  Turning  from  the  five-year  periods  back  to  the  yearly  figures, 
we  find  that  the  typhoid  death  rate  per  100.000  of  36  in  1904  and  of  38 
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in  1900  have  not  been  exceeded  in  any  single  year  since  the  rates  of  63 
and  45  in  1893  and  1892,  respectively. 

These  high  typhoid  figures,  both  for  five-year  periods  and  for 
single  years,  raise  serious  questions  regarding  the  character  of  your 
water  supply.  The  water  analyses  made  at  the  State  Laboratory  of 
Hygiene  intensify  those  questions,  while  the  mere  fact  that  your  sew- 
age is  being  discharged  directly  and  other  sewage  indirectly  into  the 
lake  is  sufficient  to  cause  apprehension  so  long  as  the  water  is  used 
without  purification. 

It  is  only  fair  to  the  water  supply  to  say  that  milk,  oysters,  and 
some  other  foods  liable  to  sewage  pollution  may  spread  typhoid;  and 
that  the  common  house  fly  is  now  believed  to  be  a  means  of  infecting 
food,  in  sections  where  privies  exist  and  are  accessible  to  files.  It 
should  also  be  noted  that  with  populations  no  larger  and  typhoid 
deaths  no  more  numerous  than  found  in  Burlington  a  slight  addition 
to  or  decrease  in  the  number  of  deaths  from  typhoid  makes  large  varia- 
tions in  yearly  rates  and  in  percentages  of  typhoid  to  total  deaths. 
Contaminated  milk  from  some  dairy  or  a  shipment  to  Burlington  of 
contaminated  oysters  might  not  cause  an  epidemic  of  such  magnitude 
as  to  lead  to  a  discovery  of  the  real  cause  of  the  trouble,  but  by  adding 
five  typhoid  deaths  to  the  list  might  greatly  increase  the  t3rphoid  death 
rate  for  a  given  year.  Another  possible  factor  in  your  typhoid  fluctua- 
tions may  be  patients  from  outside  Burlington  admitted  to  the  Mary 
Fletcher  Hospital.  The  mention  of  the  hospital  also  suggests  two 
other  institutions  which  in  times  past,  and  I  presume  at  the  present 
time,  add  an  element  to  the  population  which  may  have  a  marked 
effect  on  the  returns  of  deaths  from  both  diarrhoeal  diseases  and  chil- 
dren under  five  years  of  age:  I  refer,  of  course,  to  the  two  children's 
homes  in  your  city,  which  at  times  have  added  materially  to  your  infant 
population  by  receiving  children  from  other  parts  of  Vermont  and 
therefore  may  explain,  in  part,  your  high  infant  and  diarrhoeal  dis- 
ease mortality.  It  it  not  probable  that  milk  and  other  food  infection 
combined  with  the  hospital  and  the  institutions  for  children  would 
fully  account  for  your  unsatisfactory  typhoid  and  other  vital  statistics, 
though  possibly  lessening  somewhat  the  refiections  cast  on  your  water 
supply. 

Unfortunately  the  annual  reports  of  your  various  health  officers 
throw  no  light  upon  any  of  the  questions  raised  in  the  last  few  para- 
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graphs.  They  show  no  investigation  whatever  of  individual  cases  of 
and  deaths  from  typhoid  fever  for  the  purpose  of  tracing  and  removing 
the  source  of  infection.  They  give  evidence  of  much  concern  regarding 
the  public  water  supply,  but  of  no  attempt  to  settle  its  actual  or  as- 
sumed connection  with  typhoid  fever,  further  than  through  water 
analyses.  I  am  the  more  surprised  at  this  because  of  the  evident  care 
and  thought  given  to  some  phases  of  health  work  in  Burlington  during 
the  past  thirty  years  or  so. 

The  lack  or  apparent  lack  of  all  evidence  of  the  class  just  named, 
seems  to  force  us  back  upon  deductions  already  drawn  from  the  data 
thus  far  presented,  and  upon  some  further  details  of  the  same  general 
character  which  I  will  now  lay  before  you,  namely,  the  monthly  dis- 
tribution of  deaths  from  typhoid  fever  and  some  digests  of  water 
analyses. 

Table  IV  shows  the  monthly  distribution  of  typhoid  deaths  from 
1879  to  1904,  inclusive.  The  total  typhoid  deaths  for  each  month 
during  the  entire  period  are  also  given,  and  have  been  rearranged  from 
greatest  to  least  in  one  of  the  foot  notes  to  the  table.  The  combined 
Februarys  have  19  of  the  117  deaths  occurring  during  the  26  years 
and  the  combined  January-March  Quarters  have  42  of  the  117  deaths. 
The  lowest  combined  quarterly  showing  is  19  for  April-June.  The 
indications  are  that  the  ice  covering  of  the  lake  is  conducive  to  a  high 
typhoid  death  rate.  Unfortunately  the  returns  of  cases  are  too  incom- 
plete, particularly  in  the  earlier  years,  to  be  of  much  value. 

A  study  of  the  analyses  made  at  the  State  Laboratory  of  Hygiene 
and  published  in  the  yearly  report  of  the  Water  Department,  indicates 
that  since  1899,  when  the  analyses  were  begun,  the  water  has  fre- 
quently been  of  a  decidedly  suspicious  character.  Table  V  presents 
averages  of  some  of  the  leading  features  of  these  analyses.  The  chem- 
ical figures  for  1899  and  1^0  are  notably  higher  and  the  bacterial 
figures  decidedly  lower  than  those  for  later  years;  and  altogether  the 
analyses  show  variations  not  easily  explained,  particularly  when  taken 
in  conjunction  with  the  vital  statistics.  On  the  face  of  the  figures  the 
average  analytical  results  have  improved  or  remained  about  stationary, 
save  for  a  slight  increase  in  total  bacteria  up  to  and  including  1904 
and  also  a  recent  increase  in  the  relative  number  of  samples  showing 
Bacteria  Coli  Communis,  or  the  organism  common  to  sewage. 


r 


Digitized  by 


Google 


WATER  DEPARTMENT.  41 

A  much  more  extended  series  of  B.  coll  determinations  than  those 
published  In  the  annual  reports  was  concluded  at  the  State  Laboratory 
of  Hygiene,  in  January,  1905,  or  after  the  latest  date  covered  in  the 
annual  report  for  the  year  1904.  A  summary  of  these  dally  exam- 
inations is  given  herewith,  with  proper  acknowledgment  in  the  heading, 
as  Table  VI.  It  will  be  seen  that  of  337  dally  samples  no  less  than 
147,  or  44  per  cent.,  showed  B.  coll  present;  also  that  the  percentages 
by  months  ranged  from  60  in  December  and  57  in  January,  to  25  in 
July.  Judged  by  generally  accepted  standards,  these  daily  coll  testa  afford 
the  most  direct  and  damaging  of  all  the  recent  testimony  against  your 
water  supply. 

As  already  stated,  B.  coll  Is  an  evidence  of  sewage  contamina- 
tion, and  where  sewage  is  there  the  typhoid  fever  germ  may  be  also. 
The  typhoid  germ  cannot  be  readily  Isolated  from  water,  but  the  B. 
ooll  can  be  so  isolated  with  relative  ease  and  its  presence  can  be  deter- 
mined with  still  greater  ease.  Hence  the  coli  and  not  the  typhoid 
germ  is  sought. 

When  the  intake  was  extended  it  was  supposed  that  danger  from 
sewage  contamination  was  removed  for  many  years  to  come.  To  ac- 
count for  its  BO  speedy  recurrence  Is  not  easy.  In  yl'ew  of  all  the  cir- 
cumstances thus  far  presented,  unless  one  accepts  either  one  or  the 
other  of  the  two  possibilities  mentioned  near  the  beginning  of  this 
report:  increase  in  population  and  In  volume  of  sewage  resulting  In  a 
wider  range  of  sewage  Influence,  or  else  leaks  In  the  Intake.  I  have 
already  suggested  that  Investigations  of  possible  Intake  leaks  be  made 
at  once. 

As  to  the  volume  of  sewage  now  reaching  the  lake  and  probability 
of  Its  being  carried  to  the  mouth  of  the  Intake,  the  following  Is  Inter- 
esting, even  though  not  conclusive,  so  far  as  actual  effects  are  con- 
cerned: The  sewer  outfall  Is  about  three  miles  from  the  Intake.  Mr. 
M.  O.  Leighton's  Investigation  of  1904  for  the  U.  S.  Geological  Survey 
(Water  Supply  and  Irrigation  Paper  No.  121)  led  him  to  conclude  that 
the  sewage  Influences  are  widely  extended  and  sometimes  reach  the 
Intake.  But  those  studies  were  altogether  too  limited  to  serve  as  a 
basis  for  any  flnal  conclusions,  although  tending  to  condemn  the  un- 
purlfied  lake  water.  Mr.  Leigh  ton  gave  no  little  weight  to  the  pollu- 
tion of  the  lake  at  the  Intake  by  the  sewage  brought  down  In  the 
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Winooski  river.  Unquestionably  this  is  a  possible  source  of  danger, 
but  it  appears  to  be  far  more  remote  than  the  danger  from  the  sewage 
which  Burlington  discharges  directly  into  the  lake.  This  is  evident 
on  considering  that  from  the  intake  to  the  mouth  of  the  Winooski  is 
31/2  miles;  from  the  mouth  of  the  river  to  the  poor  farm,  25,000  feet, 
and  to  the  Palls  of  the  Winooski,  25,000  feet  more.  For  these  dis- 
tances I  am  indebted  to  Mr.  Sinclair,  who  also  informs  me  that  a  small 
amount  of  crude  sewage  is  discharged  into  the  river  from  the  poor 
farm  buildings;  that  a  small  part  of  the  population  of  Burlington  is 
served  by  a  sewer  which  discharges  into  the  river  below  the  B^lls; 
and  that  Winooski  is  well  provided  with  sewers,  all  of  which  discharge 
at  or  near  the  Falls.  Winooski  had  a  population  of  3.659  in  1900. 
Above  Winooski,  Fort  Ethan  Allen,  I  am  informed,  discharges  the 
sewage  of  1,000  or  more  men  into  the  river  and  above  that  there  can 
be  no  large  amount  of  sewage  pollution  until  Montpelier  is  reached, 
and  the  direct  pollution  there,  I  should  suppose,  is  not  large. 

According  to  Mr.  Leighton's  Water  Supply  Paper,  the  Winooski 
river  has  a  total  dainage  area  of  395  square  miles,  the  flow  from  which 
dilutes  the  sewage  discharges  named.  As  nearly  all  the  sewage  reaches 
the  river  at  and  above  Winooski.  it  will  be  seen  that  before  reaching 
the  intake  it  must  pass  nearly  ten  miles  through  a  relatively  large, 
sluggish  and  tortuous  stream  and  then  31^  miles  across  the  lake,  or 
more  than  13  miles  in  all.  Sedimentation  and  other  natural  causes 
in  the  river  and  the  same  factors  in  the  lake,  generally  acting  in  the 
latter  case  over  a  wide  area  and  assisted  by  a  still  greater  dilution, 
must  reduce  to  a  very  low  figure  the  usual  number  of  sewage  bacteria 
reaching  the  intake  by  way  of  the  river.  Among  these  it  is  probable 
though  not  certain,  that  the  typhoid  bacillus  would  seldom  be  found, 
as  water  is  far  from  being  its  natural  habitat  and  it  is  less  hardy  in 
water  than  B.  coll  and  other  forms. 

The  poor  farm  sewage  stands  much  more  chance  than  does  any 
other  conveyed  by  the  river  of  reaching  the  Intake  in  a  dangerous 
condition,  since  It  is  so  much  nearer.  Perhaps  more  serious  still, 
though  of  this  I  have  little  information,  is  the  rendering  works  on  or 
near  the  lake  shore  opposite  the  intake.  Dejecta  from  cases  of  typhoid 
fever  at  either  the  poor  farm  or  the  rendering  works  would  certainly 
be  a  cause  for  uneasiness  if  they  were  allowed  to  get  into  the  river 
or  lake  without  previously  receiving  a  most  thorough  disinfection. 
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Reverting  now  to  the  sewage  of  Burlington  as  discharged  directly 
into  the  lake:  Some  idea  of  what  this  amounts  to  can  be  gained  from 
Table  VII,  which  shows  by  five-year  intervals  the  lengths  of  all  sewers 
within  the  city  as  compared  with  the  total  miles  of  streets  and  of 
water  mains.  It  was  not  until  1895  that  a  third  of  the  street  mileage 
was  provided  with  sewers  and  at  the  close  of  1904  not  half  of  the  street 
mileage  had  sewers.  The  water  mains  have  always  covered  a  much 
larger  percentage  of  the  street  lengths  than  have  the  sewers.  Since 
1895  the  sewer  mileage  has  increased  by  half  and  presumably  a  far 
larger  percentage  of  the  population  is  sewered  than  is  indicated  by  the 
relation  between  sewer  and  street  mileage.  Lack  of  sewer  connection 
records  in  early  years  makes  a  direct  comparison  of  sewer  and  water 
connection  impossible.  All  the  indications  are  that  the  percentage  of 
the  total  population  connected  with  the  sewers  has  increased  much 
faster  of  late  than  the  total  population  itself  and  that  this  will  be  the 
rule  for  some  years  to  (jome.  This  fact  may  have  no  little  bearing 
upon  the  apparently  more  rapid  increase  of  pollution  of  the  lake  by 
sewage  than  was  expected  when  the  intake  was  extended. 

1  cannot  refrain  from  saying,  before  leaving  this  general  subject, 
-that  the  city  records  ought  to  be  perfected  so  as  to  show  just  how 
many  and  just  what  houses  are  connected  with  the  sewers.  Such 
knowledge  is  essential  to  modern  health-protective  work.  And  while 
mentioning  this  apparent  defect  in  your  city  records,  let  me  also  call 
attention  to  a  more  vital  lack  in  your  health-protective  equipment, 
namely,  a  milk  ordinance,  combined  with  dairy  inspections,  dairy  and 
milk  dealer  licenses  and  other  essentials  to  the  full  control  of  the  sani- 
tary condition  of  the  milk  supply  of  the  city.  Your  milk  ordinance  of 
June,  1901,  aims  to  guard  milk  consumers  against  tuberculosis,  the 
dissemination  of  which  through  milk  is  a  mooted  question,  and  against 
adulteration,  which  is  largely  a  question  of  economics  rather  than  sani- 
tation, but  leaves  the  people  wholly  unguarded  against  the  spread  of 
typhoid  fever,  scarlet  fever  and  diphtheria  and  the  aggravation  if  not 
the  spread  of  infantile  diarrhoeal  diseases  through  dirty  and  germ- 
infested  milk.  To  this  negligence  I  attribute  no  small  part  of  your 
excessive  infant  and  diarrhoeal  diseases  mortality  and  through  these 
your  general  death  rate  as  well,  which  latter  is  altogether  too  high 
for  a  city  of  the  size,  character  and  natural  advantages  of  Burlington. 
It  is  also  probable  that  some  of  your  typhoid  fever  has  been  due  to  a 
lack  of  complete  sanitary  supervision  of  your  milk  supply. 


Digitized  by 


Google 


44 


CITY  OF  BURLINGTON. 


6 
2 

COV^OOCOOOOr-I^OOC4t«C0iHeoeqQOeqb-O>C<|IOOOt«rHlO 

13 

a> 

fc    ® 

•^'^'^eO'^'^'^'4*'^'^'4*'^e^'^eoeoeO'^eoo!ieocooioicoco 

of 

^ 

S  "^ 

^ 

P 

to 

o 

O    . 

ooioo»c^oqooT-«cooo'^o>»ot»ioioo'^eo«>i00oc<i<o<o-^c<i 

Cb 

"S 

®Sft 

eq"^t-C0C->00THl0«0Ot-C<|.«J«C<|0»00t>0iO«0OiH'^0000Cq 

o 

3 

00 

Si 

fl9 

^§2 

u 

F-feOT-«oou3t-o»r-«oooot*^«ot-co^c^eoc«ocoiH'**<eo^;o;o 

t-l 

« 

3 

(3SO»OiOOOiOOi-«Or-ICC>^CO;^CqOaO>THir3eqoOTHTHC^r-lTHCS| 

OQ 

Q 

iHtHiHiH          tH          iH                 iHr-irH          rHr-liH^THiH 

CO 

oou5eot-c<it-oaoociJoRot-eo«^THC<icoc^c^rHeo"^OiOieo 

»-^•^o>o6rHcoooTH(^jl>^5l>c>{»oiNl>(^^cO'«|Iooo^:^:aj 

J 

THrH                 tHtH          tHiHtH'-^iH          rH          iH          r-ir-l          iHtHtH 

-It 

5|   So^ 
£3.  i-gei 

? 

h-'**<c5«eot-»^oo?oeo"5*^«^co'H?oi>-u»"^ooc^c^oOoo'Hop 

N«fi>«?«>ocoooTH^(M;j^co«Jcoi:-rH<M?oio<ocsoot-cg"3cp 

11 

£s£ 

eflC^TH^e^q^THc<ICl"^«>;'C0r-lcOi-ICs^THc<|C^          y-^  r^  r-^  r-i  r-*  y-t 

BM 

, 

S| 

55 

3 

i(rooso»rto^oseoasi5^^'^«ot:"3»-'k«^eqi5-^j<2JiftO^ 

q 

0 

CqCOrH<MC<lcO«^<MCOlO<^'^<M«3C>QcoC^'^'^r-ieOcoCO<MCOcO 

Gz: 

& 

« 

<  - 
::b2 

^U30000U30»0«fi>OCOCOOit-t*«DO»'»«<iHOO>Oi<NCO'*OiTH 

^ii 

aS'^0»'^'^»a'^«0',t««0'^COlOe<IU30COr-l«Dt^lOTHlOtOfOa 

i2 

'r-i      *CO      '■«»«       'r-<THc4eOTHTHe4cO       ■       *tH      *tH       *o4tH      *       *tH 

© 

^5 

"*  WH 

> 

Si      -    - 

as 

s. 

|:   -S 

oo««i>^-<»oaoooo'^«ot*t*uaeoc<i«D-^eqo6THoo«)o»o<o 

0 

Q 

^i 

^  C^  ^  tD         t-         CO  CO  CO  lO  W  Cq  -^  «0  tH         M  tH  Cq  tH  CO  CI  tH  iH  CO 

1 

0 

NCOC^C»rHOT-«'^t«'*000'«J<'^t-OeqrH'^C^iOC^t*lOC^COt- 

JH> 

H 

'      ^.. 

go 

m 

o 

CO  t- CO  o  tH  o    •  (M  o  <o  g  a>  «o  t- o  "^  lo  «o  t*  cvi  CO  lo  eq  oi  o>  <o 

a 

c<i«       ihc^'^^^tHNco       iH            coeococ^rHCOeo 

.    •< 

o 

o  o 

h4 

«i     ~ 

;z;;z; 

< 

5?. 

COC<l"^c^c<lc<><^^.  C>CO^*>:OC^OOC>»rtC^r^OarHt^cqoOO 

oio6^•oiod^>oi(»c>"*'^<''>^-cic^l>^-THa>u^a>t>t>50Csod 

f-fiHTHrHTHr-lTHTHrHM'-'rHTHrHTHiHT-ICQTHTHTHTHTHTHTHiH 

§ 

X 

"35 

c<it-ioO"^ooi>oooi:-55°®"5«OTHO'Hoeocoooo«ON<3iir3 

c-t 

^  afl 

r-<OOcOMrH"«^"«*<|>."<t<5300U3000<3iOi«oeOOO^C<ICSliHt>«0 

H 

CqC<lC<lNC*3CqC^M<MCO«^C<l(McOC<lC<I<MCOCOC<|COcOCOCOCOeO 

-s5 
1^ 

Hi 

i» 

Ou:)00iOiOOOU5000iOo»^0^0"30"^OlOO^O 

^ 

s  s 

O«0qi^C0irt00Ocviu:>^<3i«iOOTHTHc<I<NC0W^^U5»2«0 

&: 

^3 

O  CO  «^  O  CO  ^  O^^  rO  (X>  <^^  <^^  ^.  "3^  "^  <»  C^  ^  O  "^^  00  C^^  CO  O  ^  00  C<l 

oS 

i-rr-rr4'c^'"<M''cq  CQcf  CO  CO"^  '^"  V  lO  lA  «0  CO  t^  C-"  t*"  00  00  oT  Os"  0»  O 
i-trHrHrHTHi-lTHrH,-,rHTHTHrHr-(THTH'-«iHi-lrH'-«rHiHiHTHo5l 

t-i 

Ck 

m 
ij 

t= 

s 

35C>^C<ICO'^ir5«X>t-OOaiOTHCqcOTt<W3«Ol>OOOOiHNCO'^ 

t-oooooooooooocxJooooooaiaiOiOiO^OiaiCioaoooooo 

XIQOOOOOOOOOOOOOOOOOOOQOOOOOOOOCOOOOOOOOOO  C^OdO^OiOd 

.d 

ao  a> 

A  > 

<-»  a; 

ad«^ 

a* 

^ 

£-Hr 

sort 

5 

^^1 

>- 

lit 

s; 

-^ 

12.3 

=  _  fl    *; 

O    «         B 

c  i           O 

7. 

c 

V 

..A  -^     "Z 

O 

^"-   i 

QO  o  5     £ 

orJ 

P 

s!-§.-? 

ae—  — 

S 

>i 

'^•ca;5f-f 

? 

S^^>»« 

o±i£oS 

■^ 

-^'52  = 

™ 

c-sa^'O 

£ 

o  a>  Ji^. 

c  «-  ^  a  « 

X 

c, 

t 

f  sSbs 

=  i!=-« 

rt 

'S  ^,  «fi  »  t- 

a 

i'*e     So 

o 

11^ 

o 

* 

fl^   "  *        9 

fl 

'2>-S 

c  oja«^ 

c  ja±;     c 

'ii 

S 

c 

1 

-  «••  S  §  o  1 

p 

-.a  ai  ct-"^ 

• 

O 

^            £^ 

Digitized  by 


Google 


WATER  DEPARTMENT. 


45 


TABLE   II.     DEATHS    FROM   DIARRHOEAL.   DISEASES   AT   BUR- 
LINGTON,   VT.,    1879    TO    1904,    INCLUSIVE. 


a 

II 

♦J 

1 

• 

i 
1 

• 

1 

1 

2 

If 

"3 
o 
H 

1879 

18 

. , 

— 5- 

— 

2 

.. 

.. 

25 

1880 

20 

— 7- 

- 

3 

.  . 

.  . 

30 

1881 

12 

1 

—2- 

- 

4 

.  . 

.  . 

19 

1882 
1883 

7 
8 

3 

It 

.4, 

3 
12 

2 

20 
25 

1— 

_ 

1884 

16 

— 7- 

- 

3 

4 

,  , 

30 

1885 

13 

1 

8 

2 

,  , 

24 

188(5 

19 

1 

•  •♦ 

2 

6 

29 

1887 

15 

4 

2 

4 

8 

.  . 

33 

1888 

32 

1 

1 

12 

12 

59 

1889 

13 

9t 

1 

7 

5 

35 

1890 

26 

6t 

1 

2 

7 

6 

49 

1891 

14 

3t 

3 

3 

25 

1892 

37 

2 

3 

6 

7 

56 

1893 

15 

1 

It 

2 

1 

2 

5 

27 

1894 

22 

2 

2t 

1 

4 

3 

35 

1895 

14 

It 

2 

2 

1 

1 

21 

1896 

28 

5t 

5 

2 

4 

1 

45 

1897 

22 

2 

2t 

2 

1 

8$ 

7 

44 

1S98 

3 

3 

1 

2 

2 

•l 

12 

1899 

21 

1 

It 

1 

8t 

3 

35 

1900 

20 

1 

2t 

6 

5 

34 

1901 

21 

1 

3t 

2 

1 

3 

3 

34 

1902 

17 

It 

1 

5 

1 

25 

1903 

17 

3t 

1 

2 

7 

30 

1904 

19 

511 

3 

•• 

3 

4 

34 

•From   1879   to   1884,    Inclusive,  diarrhoea   and   dysentery   were   not   separ- 
ately reported. 

tEntero  colitis. 

t  Including  one  intestinal  colic   (1887). 

T Including  one  enterocolitis. 
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TABLE  III.  DEATH  RATES  FROM  ALL  CAUSES  AND  FROM 
TYPHOID  AND  OTHER  DISEASES  BY  FIVE-YEAR  PERIODS 
BEFORE  AND  AFTER  EXTENDING  BURLINGTON  WATER 
WORKS  INTAKE. 


TYPHOID. 

DIABBHOBAL. 

UNDEB  5 

YEABS. 

© 

r-l 

as 

1 

U 

as 

xi 

1 

Per  cent, 
all  deaths. 

1879—83 

20.2 

27 

1.48 

204          10.9 

789 

43 

1883—88 

20.0 

42 

2.11 

263           13.1 

891 

45 

1889—93 

18.2 

44 

2.43 

256           14.1 

690 

38 

1894 

17.8 

12 

.69 

216           12.1 

580 

32 

1895—99 

18.5 

16 

.86 

182             9.8 

668 

36 

1900—04 

17.6 
18.4 

25 
29 

1.40 
1.58 

161             9.2 

609 
708 

35 

1879—1904 

208 

11.2 

38 
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TABLE    IV.     MONTHLY    DISTRIBUTION    OF    TYPHOID    MORTAL- 
ITY AT   BURLINGTON,   VT.,   1879   TO   1904,    INCLUSIVE. 


0 

as 
& 

u 

OS 

1 
< 

0) 

a 

9 

< 

a 

1 

1 

1 

a 

a 

"5 
1 

1879  

1 

1 

2 

1880  

. 

1 

1 

1 

3 

1881  

1 

1 

2 

1882  

3 

2 

1 

2 

8 

1883  

1 

7. 

1 

1884  

1 

' '  \ 

2 

4 

2 

1 

10 

1S85  

. 

1 

1 

1886  

2 

1 

1 

4 

1887  

2 

1 

,  , 

1 

4 

1888  

1 
1 

2 

1 
1 

1 

1 

1 

3 
1 

1 
1 

1 
1 

9 

1889  

8 

1890 

. 

1 

1 

1 

1 

4 

1891  

. 

3 

1 

4 

1892  

1 

1 

1 

2 

1 

1 

7 

1893  

1 

4 

2 

1 

1 

1 

. . 

10 

1894  

. 

1 

1 

2 

1895  

. 

.1 

. . 

1 

1896  

. 

1 

1 

1 

1 

4 

1897  

1 

1 

2 

1898  

1 

1 

1 

1 

1 

5 

1899  

1 

1 

2 

1900  

2 

2 

1 

1 

1 

7 

1901  

1 

2 

1 

1 

5 

1902  

. 

i 

, . 

. . 

1 

2 

1903  

. 

1 

1 

1 

3 

1904  

. 

•• 

1 

1 

2 

1 

1 

1 

7 

Totals.... 

12 

19 

11 

5 

4 

10 

12 

9 

10 

10 

7 

8 

117 
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1865 — 1  typho-malarial  fever  In  June. 

1886 — 1  billons  fever  In  June;  1  slow  fever  In  September. 

1887 — 1  typho-malarlal  In  May  and  1  In  December. 

1888 — 1  continued  fever  In  April,  1  In  July,  2  In  September,  1  In  October. 

1889 — 1  continued  In  February,  1  enteric  In  April. 

1890 — 1  continued  In  July ;  1  typho-malarlal  In  March  and  1  In  December. 

1892 — 1   continued  In   January   and   1    In   December ;    1   enteric   in   October ;    1 

typho-malarlal  In  August 
1893 — 1  bilious  In  February ;  1  continuous  In  March. 
1894 — 1  bilious  In  August. 

1896 — 1  continued  In  August;  1  typho-malarlal  In  February  and  1  In  June. 
1897 — 1  bilious  In  June. 
1898 — 1  bilious  In  October. 
1899 — 1   bilious  In  August 
1901 — 1  bilious  In  January. 

The  deaths  classed  as  typhoid  In  the  above  table  have  been  rearranged  by 
months  from  the  highest  to  lowest,  as  foflows:  Feb.,  19;  Jan.,  12;  July,  12; 
March,  11 ;  June,  10 ;  Sept.,  10 ;  Oct.,  10 ;  Aug.,  9 ;  Dec,  8 ;  Nov.,  7 ;  April,  5 ; 
May,  4;  total,  117. 

Hy  quarterly  periods  the  grouping,  from  highest  to  lowest,  is :  Jan.-March^ 
42 ;  July-Sept.,  31 ;  Oct.-Dec.,  25 ;  April-June,  19 ;  total,  117.  The  monthly 
mass  average  is  9.75. 

TABLE   V.     BURLINGTON   WATER  ANALYSES   AVERAGED    BY 

YEARS. 

(Chemical  results  In  parts  per  1,000,000;  bacterial,  number  in  1  cu.  cm.) 


Bacteria. — 

Number  of 
samples. 

Total. 

Coll 
present. 

Chlor- 
ine. 

Free. 

Albuminoid. 

1899    

27 

268 

Not  reported 

1.4 

.031 

.141 

1900   

38 

529 

Not  reported 

2.3 

.039 

.139 

1901    

24 

1293 

7  of  24 

.9 

.021 

.134 

1902   

66 

617 

13  of  65 

1.1 

.014 

.116 

1903    

49 

641 

8  of  49 

1.1 

.011 

.113 

1904 

50 

782 

13  of  49 

1.0 

.012 

.114 

First  half  of  1905  26 

170 

7  of  24 

1.1 

.012 

.115 
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TABLE  VI.  B.  COLI  COMMUNIS  IN  DAILY  SAMPLES  OF  WATER 
FROM  THE  BURLINGTON  WATER  SUPPLY,  FEBRUARY,  1904, 
TO  JANUARY,  1905,  INCLUSIVE. 

(Examinations  of  1  c.c.  of  water  made  at  the  Vermont  State  Laboratory  of 
Hygiene.  B.  H.  Stone,  M.  D.,  Director  and  Bacteriologist;  P.  S.  Car- 
penter, Assistant  Bacteriologist.) 


Number  of 
daily  samples. 

Percent  of 
samples  positive 

Percentages 
rearranged 
(.                     greatest  to  least. 

February    

29 

34 

December 

60 

March  

31 

45 

January 

57 

April  ........ 

30 

36 

October 

53 

May   

29 

51 

May 

51 

June    

....             28 

51 
25 

June 
March 

51 

July  

28 

45 

Augrust    

31 

31 

April 

36 

September   . . . 

16» 

31 

February 

34 

October  

31 

53 

November 

33 

November    . . . 

30 

33 

Augrust 

31 

December 

28 

60 

September 

31 

January   

26 

57 

July 

25 

Year    

337 

44t 

Year 

44t 

*  Vacation   taken  this  month. 

tl'ercentage  for  year  based  on  totals  for  the  year  and  not  merely  an  aver- 
age of  the  monthly  percentages ;  that  Is,  of  the  337  samples  examined  147,  or 
44%,  gave  positive  results. 
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TABLE  VIl.  LENGTHS  IN  MILES  OP  STREETS,  SEWERS,  WATER 
MAINS,  AND  ALSO  POPULATIONS  AND  WATER  CONSUMP- 
TION, BURLINGTON,  VT.,  AT  STATED  INTERVALS. 


Length 
Streets. 

Sewers. 

Water 
mains. 

Popula- 
tion. 

Average  daiiy 
water  consumption,  gallons. 

ToUJ. 

Per  capita. 

1880 

50* 

6.14 

20* 

11,365 

600.000 

53 

1885 

8.54 

28.7$ 

12,980 

621,812 

48 

1890 

53 

14.07 

30.4 

14,590 

756,401 

52 

1895 

54.9 

18.76 

35.7 

16,615 

888,083 

53 

1900 

55.5 

23.91 

38.0 

18,640 

857.250 

46 

1904 

56.6t 

27.50 

40.0$ 

20,260 

987,158 

49 

•In  1882;  not  reported  in  1880. 

t Paved  and  macadamized,  22.1  miles;  graveled,  17.1  miles. 
$Not  including  pipe  under  4  incties  in  diameter,  which  was  5.8  miles  in  1885 
and  4.3  in   1904. 

New  reservoir  put  In  use  in  December,  1888. 

Main  outlet  sewer  extended  to  dock  during  "season**  of  1894. 
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220  Bboadwat, 
New  Yobk  City, 

September  8,  1905. 
Mr.  F.  E.  Clark,  Secretary,  Special  Oommittee  on  Water  Supply,,  Bur- 
lington, Vt.: 
Dear  Sir:— Your  letter  of  September  7  has  been  received  and  I 
will  immediately  answer  the  inquiries  you  make. 

There  is  no  system  of  sewa^^e  purification  in  practical  use  which 
can  be  relied  upon  to  so  purify  sewage  as  to  warrant  its  discharge 
into  drinking  water. 

I  do  not  know  what  the  conditions  are  which  you  mention  as 
making  it  possible  that  it  would  seem  best  to  insall  a  mechanical  filter 
plant.  In  general,  however,  I  should  not  recommend  the  adoption  of 
•  any  specific  system  of  mechanical  filtration.  If  mechanical  filtration 
is  to  be  adopted,  plans  and  specifications  should  be  prepared  and  com- 
petitive bids  received,  just  as  in  the  case  of  slow  sand  filtration.  There 
are  no  controlling  patents  on  mechanical  filtration  and  you  need  an 
engineer  to  protect  your  interests,  even  though  a  mechanical  filtration 
contract  should  be  awarded  to  a  company. 

It  is  considered  essential  to  cover  any  and  all  reservoirs  used  to 
store  filtered  water,  since  such  water  is  particularly  liable,  when  ex- 
posed to  the  sun,  to  give  rise  to  vegetable  growths  which  impart  bad 
tastes  and  odors  to  the  water. 

I  shall  be  glad  to  see  you  and  other  members  of  the  committee 
during  their  trip  to  New  York  next  week  to  attend  the  meeting  of  the 
New  England  Water  Works  Association  and  to  inspect  water  and  sew- 
age purification  plants. 

Yours  truly, 

M.    N.   BAKER. 
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EIGHTEENTH  ANNUAL  REPORT 

OF   THE 

WATER  COMMISSIONERS. 


To  the  Honorable,  the  City  Council,  City  of  Burlington: 

Gentlemen: — ^As  required  by  ordinance,  the  Board  of  Water  Ck>m- 
missioners  herewith  submit  their  report  for  the  year  ending  December 
81,  1906: 

The  receipts  from  water  rates  for  the  year  have  been  |45,561.98. 
The  unpaid  water  bills,  which  are  twenty-two  in  number,  amount  to 
$107.73.    No  places  are  ofF  for  non-payment. 

The  pumpage  for  the  year  is  368,257,775  gallons,  a  decrease  from 
last  year  of  17,184,925  gallons. 

A  deposit  to  the  sinking  fund  of  $14,674.47  has  been  made,  which 
is  $12,418.90  in  excess  of  the  amount  required  by  the  city  charter. 

On  July  1,  1906,  we  paid  $60,000.00  of  water  bonds  from  our  sink- 
ing fund,  using  the  whole  amount  of  our  sinking  fund  at  that  date. 

The  bonded  debt  of  the  city  on  account  of  this  department  is  as 
follows: 

Four  per  cent,  bonds  due  in  1914 $  30,000  00 

Four  per  cent,  bonds  due  in  1919 58,000  00 

Four  per  cent,  bonds  due  in  1926 100,000  00 

Total $188,000  00 

The  appropriation  for  1906  has  been  sufficient  to  meet  all  the  ex- 
penses of  the  department,  including  interest,  $1,370.52  for  construction, 
and  deposit  to  the  sinking  fund  of  $12,418.90  in  excess  of  the  5  per  cent 
of  the  appropriation  required  by  ordinance. 

The  biological  and  chemical  examinations  made  at  the  laboratory 
of  the  State  Board  of  Health  have  been  continued,  and  are  tabi^lated 
in  the  accompanying  report  of  the  Superintendent. 
Respectfully  submitted, 

THOS.  F.  CONLON,  ^       Water 

G.  W.  KELLEY,  I 

J.  E.  LANOU,  J  Commissioners. 
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FORTIETH   ANNUAL  REPORT 


SUPERINTENDENT  OF  WATER  WORKS. 


To  the  Honorable  Board  of  Water  Commissioners  of  the  City  of  Bur- 
lington, Vt.: 

Gentlemen: — The  following  is  a  statement  of  the  receipts  and 
disbursements  of  the  Burlington  City  Water  Works  for  the  year  end- 
ing December  31,  1906,  as  taken  from  the  books  of  the  office: 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer: — 

Transfer  to  sinking  fund  required |  2,255  57 

Transfer  to  construction  required 1,370  62 

Balance  appropriation  for  current  expenses 41,485  33 

Total  amount  of  appropriation  f 45,111  42 

Amount  received  for  material  and  labor 947  41 

Total  receipts  from  City  Treasurer |46,058  83 

DISBURSEMENTS. 

Construction: — 

Pay  rolls,  services   |  544  73 

Buildings   416  51 

Pay  rolls,  mains   166  95 

Material  for  services   130  20 

Pipe   102  18 

Lead  and  gates 9  95 

%  1,370  52 
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MAINTENANCE. 

Current: — 

Pay  rolls    $3,184  84 

Salary  of  Superintendent 1,600  00 

Reservoir  cleaning  and  repairs   856  24 

Salary  of  Registrar   600  00 

Pipe  and  castings  586  63 

Stable  expenses   394  63 

Material  for  management  and  repairs 353  67 

Tank  cleaning  and  repairs  267  20 

Hydrant  inspection  and  repairs   260  22 

Adding  machine  250  00 

Gates   233  64 

Printing,  advertising  and  postage  151  40 

Office  expenses 146  43 

Telephone  rent 144  23 

T.  F.  Conlon,  Water  Commissioner 100  00 

J.  E.  Lanou,  Water  Commissioner 100  00 

G.  W.  Kelley,  Water  Commissioner 100  00 

Repair  of  tools  45  76 

Insurance  38  34 

Fuel  and  light 26  20 

Damages  11  68 

Plumbing  bills    4  86 

Sprinkling  tax   4  62 

$9,360  57 

INTEREST. 

Interest  on  debt   $8,720  00 

PUMPING. 

Low  service  station: — 

Pay  rolls   $3,032  43 

Fuel   4,039  04 

Oil  and  packing 198  54 

Repairs  to  machinery   131  66 

Repairs  to  tools  and  supplies 75  64 

Buildings  and  grounds   34  35 


$7,511  66 
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High  service  station: — 

Building  and  grounds   |187  65 

Fuel  and  light 32  65 

1220  20 
Steam  pump: — 

Repairs  and  care  |206  95 

Fuel    27  37 

1234  32 
Motor: — 

Care  |349  59 

Repairs  47  14 

Supplies 5  58 

1402  31 

$856  83 

^18.368  49 


Pay  rolls   $2,404  15 

Meters 1,083  56 

Material  for  repairs    66  89 

Supplies  10  18 

$3,564  78 

Total   maintenance $31,384  36 

TBAN8FEBS. 

To  sinking  fund,  5  per  cent,  required  by  charter.  .$  2,255  57 
Sinking  fund,  surplus  funds   12,418  90 

Total  transfers  $14,674  47 

Total  disDursements  46,058  83 

RECAPITULATION. 

BEGEIPT8. 

Prom  L.  C.  Grant,  City  Treasurer $46,058  83 
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DISBUSSEMENTS. 

Maintenance: — 

Current  I  9,360  57 

Pumping 8,368  49 

Meters    3,564  78 


121,293  84 
Interest  8,720  00 


Total  maintenance   $30,013  84 

Transfers 14,674  47 

Construction  1,370  52 


.  Total  disbursements $46,058  83 

WATER  TAX  COLLECTIONS. 

BECEIPTS. 

Schedule  rates |  6,641  81 

Meter  rates 38,920  17 


Total  receipts $45,561  98 

DISBUBSEMENTS. 

L.  C.  Grant,  City  Treasurer $45,561  98 

UNPAID  WATER  RATES. 

Meter  rates,  thirteen $43  69 

Schedule  rates,  nine  64  04 


Total  unpaid  water  rates  forward  to  1907 |     107  73 


AUDITORS'  STATEMENT. 

We,  the  undersigned,  have  examined  the  books  and  vouchers  for  the 
year  1906  in  the  office  of  the  Superintendent  of  the  City  Water  Works, 
and  find  them  correct. 
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CITY  OF  BURLINGTON. 


We  also  find  that  the  provisions  of  the  water  ordinance,  relative 
to  collection  of  water  rates,  discount,  penalty,  etc.,  have  been  fairly 
and  impartially  administered. 

T.   A.    DELANY, 
THOMAS   FAILE3Y, 
HARRY  H.  ROSENBERG, 


Auditors. 


STATEMENT  OF  ASSESSMENTS  AND  CURRENT  EXPENDITURES 

For  the  Year  Ending  Dec.  31,  1906. 

The  paid  assessments  of  this  statement  are  the  receipts  for  the 
year  less  whatever  portion  of  the  same  was  assessed  previous  to  Jan. 
1,  1906.  The  unpaid  are  the  unpaid  of  Jan.  1,  1907,  less  whatever  por- 
tion of  the  same  are  of  more  than  one  year's  standing: 


ASSESSMENTS. 


DISBUBSEMENTS. 


Paid. 

Meter  rates,     |38,920  17 
Schedule  rates,   6,641  81 


$46,661  98 
Material  &  labor,  947  41 


-146,509  39 


Unpaid. 
Meter  rates,     $       43  69 
Schedule  rates,        64  04 
Material  &  labor,    947  74 


-»  1,082  47 


147,591  86 


Interest, 
Current, 
Pumping. 
Meters, 


$  8,720  00 


$9,360  57 
8,368  49 
3,564  78 


-$21,293  84 


$30,013  84 


Excess  of  assessments 
over  disbursements  for 
the  year  1906,  $17,578  02 


$47,591  86 


WATER    PUMPED. 

1906.  Oallona, 

January   25,531,300 

February   26,729,350 

March  28,667,825 

April   25,909,800 

May    28,873,775 
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June    34,680,450 

July    38,428.250 

August  38,115,175 

September  34,341,700 

October 30,820,625 

November   26,995,400 

December   29,164,125 

Total  1906 368,267,775 

Total  1905 385,442.700 

Decrease  in  1906 17,184,925 

Daily  average  in   1906   1,008,925 

Daily  average  in  1905    1,066,008 

SERVICES. 

There  have  been  added  sixty-two  services  of  the  following  sizes: 

Fifty-four    %  inch. 

Five  %  inch. 

One  1  inch. 

One  1%  inch. 

One 2  inch. 

Three  services  have  been  discontinued  during  the  year. 

HYDRANTS. 

There  have  been  no  new  hydrants  set 

Total  number  of  public  hydrants 181 

Total  number  of  private  hydrants 37 

Total 218 

SUPPLY   PIPE. 

There  has  been  no  new  supply  pipe  laid. 

Total  length  of  supply  pipe  now  in  use. . .  .25.408  feet. 
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MAINS. 

New  mains  have  been  laid  as  follows: 
With  four  inch  oast  iron  pipe. — 

Summit  street,  northerly 120  feet 

With  six  inch  cast  iron  pipe, — 

Henry  street,  northerly    120  feet 

LENGTH  OF  PIPE  NOW  IN  USB. 

Cement    22,245  feet    About    4  miles. 

Cast   iron    188,198  feet    About  36  miles. 


Total 210,443  feet    About  40  miles. 

GATES. 

There  have  been  no  new  gates  set. 

Total  now  In  use 679 

SMALL    STOP-GATES. 

There  have  been  no  small  stop-gates  added. 

Total  number  of  small  stop-gates  now  in  use 70 

SINKING  FUND. 

Deposits  to  this  fund  have  been  made  with  the  City  Treasurer  as 
follows: 

Aug.  13,  1906,  surplus  funds |  2,255  57 

Dec.  31,  1906,  surplus  funds 12,418  90 

Total   $14,674  47 

HIGH   SERVICE. 

The  consumption  on  the  high  service  as  indicated  by  the  pumping 
records  of  that  station,  was  nearly  sixteen  million  gallons,  or  about  4 
per  cent,  of  that  of  the  low  service.  Of  this  amount,  about  64  per  cent 
was  measured  to  consumers  through  meters;  5  per  cent  was  the  esti- 
mated loss  in  the  motor;  12  per  cent,  was  used  at  the  motor  valves; 
about  9  per  cent,  returned  to  the  reservoir  by  way  of  the  overflow 
pipe,  and  10  per  cent,  remains  unaccounted  for. 
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About  81  per  cent,  of  the  pumpage  was  accomplished  by  the  auto- 
maOc  machine,  operated  by  down  town  consumption,  and  the  remaining 
19  per  cent,  by  the  auxiliary  steam  pump. 

Average  daily  consumption 5,796  cubic  feet. 

Average  daily  consumption  per  tap 82  cubic  feet 

METERS. 

*  There  are  now  in  use  2,983  meters,  an  increase  of  119  over  last 
year.  Of  the  water  pumped,  about  66  per  cent  has  passed  through 
meters  yielding  about  85  per  cent,  of  the  revenue. 

The  present  pumps  are  old,  inefficient  and  liable  to  fail  at  any 
time.  The  fuel  consumption  with  them  is  very  high.  New  pumps 
would  show  a  saving  in  cost  of  coal  of  30  per  cent,  or  more. 

The  liability  of  failure  of  one  or  both  of  the  pumps  has  reached  a 
I>oint  where  we  can  no  longer  put  off  some  action  that  will  remove  the 
danger  which  threatens  the  city  in  case  of  such  failure,  without  ren- 
dering ourselves  liable  to  censure. 

On  the  ground  then  of  economy  and  safety,  I  would  recommend  and 
hope  to  see  installed  soon  a  modem  pumping  plant. 

Respectfully  submitted, 

FRANK  O.  SINCLAIR, 

Superintendent 
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12  CITY  OF  BURLINGTON. 

SUMMARY    OF    STATISTICS 
For  the  Y^ar  Ending  December  31,  1906. 

IN    FORM    BECOMMENDED    BT    THE 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION. 


Burlington  City  Water  Works. 
Burlington,  Chittenden  County,  Vermont. 

GENERAL  STATISTICS. 

Population  by  census  of  1900,-18,640. 

Date  of  construction,  1867-8. 

By  whom  owned.  City. 

Source  of  supply,  Lake  Champlain. 

Mode  of  supply  (whether  gravity  or  pumping),  pumping. 

PUMPING   STATISTICS. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

2.  Descrip-    fa.    Kind,  bituminous. 

tion  b.    Brand  of  coal. 

of  .  c.    Average  price  of  coal  per  gross  ton,  delivered,  |3.50i. 

fuel  d.    Percentage  of  ash. 

used.         e.    Wood,  price  per  cord,  none  used. 

3.  Coal  consumed  for  the  year,  2,864,600  pounds. 

4.  (Pounds  of  wood  consumed)  -4-  3  =  equivalent  amount  of  coal, 
4a.  Amount  of  other  fuel  used,  none. 

5.  Total  equivalent  coal  consumed  for  the  year  =  (3)  -f  (4),  2,864^- 

600  pounds. 

6.  Total  pumpage  for  the  year,  368,257,775  gallons,  with  no  allow- 

ance for  slip. 

7.  Average  static  head  against  which  pumps  work,  289  feet 

8.  Average  dynamic  head  against  which  pumps  work,  316  feet 

9.  Number  of  gallons  pumped   per  pound  of  equivalent  coal    (5.>». 

128.55  gallons. 
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368.257,775   (6)    X  8.34  X  100  X  316   (8) 
10.     Duty= 


(= 


33,237,044. 


2,864,600  (5) 

Ck)st  of  pumping  figured  on  pumping  station  expenses,  viz.,  |8,- 
489.38. 

11.  Per  million  gallons  pumped,  $23.02. 

12.  Per  million  gallons  raised  one  foot  (dynamic),  $0,073. 


FINANCIAL  STATISTICS. 


BBCBIPTS. 

Balance  brought  forward : 

(a)  From  ordinary   (main- 
tenance)  receipts,  $45,111  42 

(b)  From  extraordinary  re- 
ceipts  (bonds,  etc.),  947  41 

Total,  $46,058  83 
From  water  rates : 

A.  Fixture  rates,  $  6,641  81 

B.  Meter  rates,  38,920  17 

C.  Total  from  consumers,  45,561  98 

D.  For  hydrants,  620  00 

E.  Fountains  and  parks,  617  69 

F.  For  street  watering,  1,687  12 

0.  For  public  buildings,  207  26 
H.  For  miscellaneous  uses,    45,111  42 

1.  General  appropriation,     

J.  Total  from  mun.  debts,    

K.  From  tax  levy,  

L.  From  bond  issue,  

M.  From  other  sources,  947  41 

N.  Total,  $46,509  39 


■XPBNDirTTRBS. 

Water  Works  maintenance: 
AA.  Operation    (manage- 
ment and  repairs),  $22,664  36 

BB.  Special,  

CC.  Total   maintenance,  31,384  36 

DD.  Interest  on  bonds,  8,720  00 

EE.  Payment  of  bonds,  60,000  00 

FF.  Sinking  funds.  14,674  47 

Water  Works  construction : 

GG.  Extension  of  mains,  279  08 
HH.  Extension  of  services,         674  93 

II.     Extension  of  meters,  1,083  56 

JJ.    Special,  

KK.  Total  construction,  1,370  52 

LL.  Unclassified  expenses,   

MM.  Balance,  

(aa)   Ordinary,  

(bb)   Extraordinary,  

Total  balance,  

N.  Total,  $ 


Disposition  of  balance. — 

O.    Net  cost  of  works  to  date $491,446  59 

P.    Bonded  debt  at  date   188,000  00 

Q.    Value  of  sinking  fund  at  date 14,674  47 

R.    Average  rate  of  interest 4  per  cent. 

STATISTICS    OF    CONSUMPTION    OF    WATER. 

1.  Estimated  total  population  at  date 20,500 

2.  Estimated  population  on  lines  of  pipe 20,100 

3.  Estimated  population  supplied  20,000 

4.  Total  consumption  for  the  year 368,257,775  gallons 

5.  Passed  through  meters    203,556,600  gallons. 

6.  Percentage  of  consumption  metered 55  per  cent. 
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7.  Average  daily  consumption    1,008,925  gallons 

8.  Gallons  per  day  to  each  inhabitant 49  gallons 

9.  Gallons  per  day  to  each  consumer 50  gallons 

10.  Gallons  per  day  to  each  tap 247  gallons 

11.  Cost  of  supplying  water,  per  million  gallons  figured  on 

total  maintenance   (item  CC)    |61  54 

12.  Total  cost  of  supplying  water,  per  million  gallons,  fig- 

ured on  total  maintenance  +  interest  on  bonds $85  22 

STATISTICS   RELATING   TO    DISTRIBUTION    SYSTEM. 


1.  Kind  of  pipe,  cement  lined,  cast 

iron,  wrought  iron. 

2.  Sizes,  from  4  to  30  inch. 

3.  Extended  240  feet  during  the 

year. 

4.  Discontinued  0  feet  during  the 

year. 

5.  Total    now    in    use,    about   40 

miles. 

6.  Cost  of  repairs  per  mile,  $ . 

7.  Number  of  leaks  per  mile,  — . 

8.  Length  of  pipes  less  than  4 

inches  in  d  iameter,  4.8  miles. 

9.  Number    of    hydrants    added 

during  the  year  (public  and 
private),  . 

10.  Number  hydrants   (public  and 

private)  now  in  use,  218. 

11.  Number   of   stop   gates   added 

during  the  year, . 

12.  Number  of  stop  gates  now  in 

use,  C79. 

13.  Number  of  stop  gates  smaller 

than  4  inch,  70. 

14.  Number  of  blow-offs,  14. 

15.  Range  of  pressure  on  mains, 

70  to  85  pounds  average. 


SEBVICES. 

16.  Kind  of  pipe,  galvanized,  cast 

iron  and  lead. 

17.  Sizes,  %  to  6  inches. 

18.  Extended,  1,550  feet. 

19.  Discontinued,  125  feet 

20.  Total  now  in  use,  19.92  miles. 

21.  Number  of  service  taps  added 

during  the  year,  6^. 

22.  Number  now  in  use,  3,696. 

23.  Average  length  of  service,  25 

feet. 

24.  Average  cost  of  service  for  the 

year,  $13.50. 

25.  Number  of  meters  added,  119. 

26.  Number  now  in  use,  2,983. 

27.  Percentage    of    services    met- 

ered, 81  per  cent. 

28.  Percentage   of    receipts    from 

metered  water  (B-r-C),  85%. 

29.  Number  of  motors  and  eleva- 

tors added,  2. 

30.  Number  now  in  use,  41. 
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NINETEENTH  ANNUAL  REPORT 

OF   THE 

WATER  COMMISSIONERS. 

To  the  Honorable,  the  City  Council,  City  ot  Burlington: 

Gentlemen: — ^As  required  by  ordinance,  the  Board  of  Water  Com- 
missioners herewith  submit  their  report  for  the  year  ending  December 
31.  1907.  ' 

The  receipts  from  water  rates  for  the  year  have  been  |47,358.52. 
The  unpaid  water  bills,  which  are  ninety-eight  in  number,  amount  to 
1424.84.    No  places  are  off  for  non-payment. 

The  pumpage  for  the  year  is  380,986,000  gallons,  an  increase  over 
last  year  of  12,728,225  gallons. 

A  deposit  to  the  sinking  fund  of  |12,899.42  has  been  made,  which 
is  110,621.32  in  excess  of  the  amount  required  by  the  city  charter. 
The  value  of  sinking  fund  at  date  is  127,573.89. 

The  bonded  debt  of  the  city  on  account  of  this  department  is  as 
follows: 

Four  per  cent,  bonds,  due  in  1914 |  30,000  00 

Four  per  cent,  bonds,  due  in  1919 58,000  00 

Four  per  cent,  bonds,  due  in  1926 100,000  00 

Total 1188,000.00 

The  appropriation  for  1907  has  been  sufficient  to  meet  all  expenses 
of  the  department,  including  interest,  |7,092.12  for  construction,  and 
deposit  to  the  sinking  fund  of  110,621.32  in  excess  of  the  5  per  cent 
of  the  appropriation  required  by  ordinance. 

The  biological  and  chemical  examinations  made  at  the  laboratory 
of  the  State  Board  of  Health  have  been  continued,  and  are  tabulated 
in  the  accompanying  report  of  the  Superintendent 
Respectfully  submitted, 

.     G.  W.  KELLEY,  1   Water 

J.  B.  LANOU,  J.    Comr 

ALBBRT  H.  RUTTBR,    J  missioners. 
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CITY  OP  BURLINGTON. 


FORTY-FIRST   ANNUAL   REPORT 


OF   THE 

SUPERINTENDENT   OF  WATER  WORKS. 


To  the  Honorable  Board  of  Water  Commissioners  of  the  City  of  Bur- 
lington, Vt,: 

Gentlemen: — ^The  follo^ng  is  a  statement  of  the  receipts  and  dis- 
bursements of  the  Burlington  City  Water  Works  for  the  year  ending 
December  31,  1907,  as  taken  from  the  books  of  the  office: 

RECEIPTS. 

From  L.  C.  Grant,  City  Treasurer: — 

Transfer   to   sinking  fund   required |  2,278  10 

Transfer  to  construction  required 7,092  12 

Balance  appropriation  for  current  expenses 36,191  76 

Total  amount  of  appropriation |45,561  98 

Amount  received  for  material  and  labor 2,663  97 

Total  receipts  from  City  Treasurer 148,225  95 

DISBURSEMENTS. 

Construction: — 

Pay-roll   . ! I  1,749  31 

Pipe   1.818  57 

Hydrants  and  setting  979  00 

New  services  718  32 

St.  Louis  St.,  6"    •.  489  34 

North  Bend  St.,  6"   402  80 
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WATER  DEPARTMENT. 


South  Winooskl  Aye.  extension,  ^^ 806  06 

Main  St   (galyanized),  2"  256  83 

Repairs  to  tools  and  supplies 148  77 

Charles  St,  2^ 108  07 

Material  for  service  94  05 

Buildings  21  00 


«7,092  12 


MAINTENANCE. 

Current: — 

Pay-rolls |1,151  56 

Salary  of  Superintendent,  J.  Frank  Kidder 666  64 

Salary  of  Registrar 660  00 

Repairing  leaks   caused   by   breakage,   bad  Joints, 

and  elec 651  45 

Stable  expenses   • 500  12 

Salary  of  Superintendent,  Frank  O.  Sinclair 500  00 

Rent  and  sprinkling  tax   404  62 

Horse  and  wagon   375  00 

Lowering  services  372  27 

Printing,  advertising^  and  postage  233  07 

Thawing  frozen  services  168  00 

Changing  pipe  ttt  filter  grounds   165  73 

Hydrant  inspection  and  repairs  160  96 

Office  expenses  160  30 

Material  for  management  and  repairs  154  28 

Reservoir  cleaning  and  repairs   144  56 

Fuel  and  light  143  63 

Damages 125  90 

Telephone  rent 125  12 

Testing  and  cleaning  intake 100  00 

Insurance  74  36 

T.  F.  Conlon,  Water  Commissioner 33  33. 

J.  EL  Lanou,  Water  Commissioner  33  38 

G.  W.  Kelley,  Water  Commissioner  83  33 

Plumbing  bills 11  81 

Repair  of  tools  7  06 


17,156  42 
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5  CITY  OF  BURLINGTON. 


Interest  on  debt   |7,520  00 

FUKPIKO. 

Low  service  $taH<m: — 

Pay-rolla   |8,255  16 

Fuel  4,724  02 

Buildings  and  grounds 428  84 

ReiMtlrs  to  machinery 248  34 

Oil  and  packing  207  27 

Repairs  to  tools  and  supplies 101  47 

High  Service  eUitian.^  |8,M6  10 

Care 1886  46 

Buildings  and  grounds 86  18 

Fu^  and  light 2  42 

1426  01 

Steam  pump: — 

Repairs  and  care I  18  79 

Fuel  27  00 

I  40  79 

Motor:— 

Care |308  88 

Repairs 54  78 

Supplies  1  60 

$864  61 

1880  41 

METEBS.  19,796  51 

Pay-rolls  |2,834  20 

Meters  1,151  24 

Material  for  repairs 255  29 

Supplies    21  75 

I  8,762  48 

Total  maintenance  128,234  41 

Construction 7,092  12 

Total  expenditure ' 135,326  53 
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WATB^  DEPARTMENT.  7 

TBANSFEBS. 

To  sinking  fand,  5  per  cent  required  by  charter.. |  2,278  10 
Sinking  fund,  surplus  funds  10,621  82 

Total  transfers  112,899  42 

Total  disbursements   48,225  95 


RECAPITULATION. 

BSCXIPTS. 

Frcmi  L.  C.  Grant,  City  Treasurer |48,225  96 

DISBUBSEMENTS. 

Maintenance : — 

Current   I  7.166  42 

Pumping 9,796  61 

Meters 8,762  48 

120,714  41 
Interest 7,620  00 

Total  maintenance 128,284  41 

Transfers  12,899  42 

Construction 7,092  12 

Total    disbursements 148,226  96 

STATEMENT  OF  RECEIPTS  AND  DISBURSEMENTS. 

OABH  BECEIFTS. 

Meter  assessments  |41,109  14 

Schedule  assessments  6,249  08  * 

147,358  52 

Material  and  labor 2,663  97 

Total 150,022  49 

Appropriation 48,225  96 

Surplus I  1.796  64 
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3  CITY  OP  BURLINGTON. 

CASH  DISBXJBSBMEirrS. 

Appropriation  |48,225  95 

Maintenance: — 

Current I  7,156  42 

Pumping 9,795  51 

Meters  8,762  48 

120,714  41 

Construction 7,092  12 

Sinking  fund,  5  per  cent  of  1906  receipts    2,278  10 
Interest  on  water  bonds  7,520  00 

Total 137,604  63 

Surplus 110,621  32 

Total  surplus 112,417  86 

Transfer  to  genaral  fund I  1,796  54 

Transfer  to  sinking  fund  10,621  82 

Total 112,417  86 

Water  assessments,  1906,  unpaid I     107  73 

Water  assessments,  1907  47,675  63 

Total  water  assessments |47,783  36 

Cash  receipts  from  water  assessments. .  |47,358  52 

Water  assessments  unpaid  I     424  84 

Material  and  labor  charges,  1906,  unpaid. |     904  86 
Material  and  labor  charges,  1907 2,863  18 

Total  material  and  labor  charges. |  3,768  04 
Cash  receipts  from  material  and  labor. .  |  2,663  97 

Material  and  labor  charges  unpaid I  1,104  07 

Total  charges 151,551  40 

Total  cash  receipts 150,022  49 

Total  unpaid  bills I  1,528  91 
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WATER  DEPARTMENT. 


WATER    PUBiPEaJ. 

1907.  GallonB. 

January 27,542,700 

February 26,736,850 

March  38.619,650 

April 29,608,225 

May 32,081,875 

June 31,475,925 

July 33,910,675 

August 36,762.425 

September 31,175,175 

October  35.600,375 

November 28,929,700 

December  28,542,425 

Total,  1907   380,986,000 

Total,  1906 368,257,775 

Increase  In  1907 12,728,225 

Daily  average  in  1907 1,043,797 

Daily  average  in  1906 1,008,925 

The  increase  occurred  during  the  month  of  March,  when  eighty- 
seven  takers  were  permitted  to  run  a  flow  of  water  to  prevent  freezing. 
From  this  an  idea  may  be  formed  as  to  what  our  pumpage  would  be, 
if  waste  was  not  restricted  by  meters. 

SEB  VICES. 

Seventy-seven  services  have  been  laid  of  the  following  sizes: 

Sixty-three   %  inch. 

Elgjit %     " 

Three 1     " 

Two 2     " 

One 6     " 

Ten  of  the  above  named  replace  old  services,  which  have  been  dis- 
continued, viz.: 

No.  16  North  Champlain  street,  10  Charles  street,  8  Chase  street, 
457  Main  street,  191  Pearl  street,  72  Pine  street,  60  Pitkin  street,  167 
South  Union  street,  10  and  14  North  Wlnooski  avenue. 
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1()  CITY  OP  BURLINGTON. 

Thirty-two  services  exposed  by  change  or  grade,  or  other  cause, 
have  been  lowered  below  the  frost  line,  viz.: 

No.  39  Allen  street,  67  and  71  Archibald  street,  170  Elmwood 
avenue,  5  Grant  street,  146  and  150  Interval  avenue,  19  Murray  street, 
280,  289,  291,  294,  298,  300,  304,  315,  316,  317,  320,  340.  848  and  860 
North  Bend  street,  128  Park  street,  67  Peru  street,  84  and  rear  of  83 
Pine  street,  81  Pitkin  street,  5,  13,  23  and  23a  St  Louis  street 

All  of  the  124  services  reported  frozen  on  the  streets  in  1904  have 
now  been  lowered. 

The  department  responded  to  755  calls  to  open  or  shut  the  stops 
at  the  curb. 

The  method  of  placing  our  stops  within  one  foot  of  the  curb,  and 
keeping  the  exact  location  on  record  at  the  office,  enables  our  &oar 
ployees  to  find  them  promptly. 

FIBB  HTDBANTS. 

Seven  new  public  hydrants  have  been  set: 

One  on  Brookes  avenue,  half  way  between  Prospect  and  Willard 
streets. 

One  on  Battery  street,  comer  Pearl  street 

One  on  Battery  street,  comer  College  street 

One  on  Clymer  street,  comer  Shelbume  street 

One  on  Greene  street,  comer  Pearl  street 

One  on  Loomls  street,  comer  Greene  street. 

One  on  Weston  street,  comer  Loomis  street 

Number  of  public  hydrants 188 

Number  of  private  hydrants  37 

Total  number  of  hydrants 225 

Careful  inspections  are  made  regularly,  and  repairs  effected  within 
the  shortest  possible  time.  We  honestly  believe  that  no  water  depart- 
ment takes  better  care  of  its  hydrants  than  we  do. 

SUPPLY   PIPE. 

Galvanized  iron  pipe  has  been  laid  on  the  following  streets. 
2"  on  Charles  street,  between  Russell  and  Willard  Sts.     241  feet 

2"  on  Main  street,  west  of  Prospect  street 255    " 

2"^  on  Adsit  Terrace,  east  of  Willard  street 277    " 

Total  length  of  supply  pipe  now  in  use 26,181    " 
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11 


MAINS. 

New  mains  have  been  laid  as  follows: 

With  six  inch  cast  iron  pipe, — 

St.  Louis  street  northerly  from  dead  end  to  Oak  street 523  feet. 

South  Winooski  avenue  below  Spruce  street,  southerly  from 

dead  end  , 400  " 

Clymer  street,  east  of  Shelbume  street 36  " 


Total  length  of  new  mains 959    ** 

Cement  and  cast  iron  have  been  replaced  in  these  streets: 
With  six  inch  cast  iron  pipe, — 

North  Bend  street,  between  Spring  and  Oak  streets 791  feet. 

St  Louis  street,  from  Archibald  street  northerly  to  dead  end    268    " 


Replaced  in  1907 1,059    " 

Replaced  in  1905.     (Noted  here  because  it  does  not  appear  in  the 
report  of  1905): 
Blodgett  from  North  to  Strong  street,  and  Strong  street  from 

Blodgett  street  to  North  avenue 1,005  feet. 


Total  replaced 2,064    " 

LENGTH  OP  PIPE  NOW  IN  USE. 

Cement 20,181  feet— about    3.8  miles 

Cast  iron    191,221  feet— about  36.2  miles 


Total 211,402  feet— about  40     miles 

The  erection  of  the  filtering  plant  at  the  lake  necessitated  the 
removal  and  replacing  of  243  feet  of  6  inch  cast  iron  pipe. 

A  large  section  of  the  six  inch  main  pipe  in  Interval  avenue 
north  of  Archibald  street  has  been  lowered  below  the  frost  line.  Main 
pipes  are  systematically  laid  within  six  feet  of  the  curb  line,  gates 
placed  at  the  street  line.  The  large  map  of  the  city  showing  the  size 
and  location  of  the  water  mains  and  large  services  prepared  in  the 
year  1896,  has  been  brought  up  to  date. 
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12  CITY  OP  BURLINGTON. 

GATES. 

The  following  gates  have  been  discontinued: 

North  avenue  at  Battery  place 1    4-inch. 

St.  Louis  street  at  north  line  of  Archibald  street 1    4    *' 

Total  discontinued   2 

Gates  have  been  set  in  the  following  locations: 

Cl3^nier  street,  at  east  line  of  Shelbume  street 1  6-inch. 

North  Bend  street,  at  Oak  street 1  6    " 

St.  Louis  street,  at  south  line  of  Oak  street 1  6    *' 

St  Louis  street,  at  north  line  of  Archibald  street 1  G    ** 

Total  added  4 

Total  now  in  use 681 

SMALL  STOP   GATES. 

Five  small  stop  gates  have  been  added: 
One  in  Adsit  Terrace,  at  east  line  of  Willard  street 
One  in  Charles  street,  at  west  line  of  Willard  street 
One  in  Charles  street,  at  Russell  street. 

One  to  serve  as  a  blow-off  at  the  dead  end  of  the  Interval  road  sup- 
ply pipe. 
One  on  Main  street,  at  west  line  of  Prospect  street. 

Total  number  of  small  stop  gates  now  in  use 75 

BEPAIBS. 

On  cement  pipe  3  bursts 

On  cement  pipe  2  leaks 

On  cement  pipe   2  pick  holes 

On  iron  pipe  9  Joint  leaks 

On  iron  pipe  1  plug  leak 

On  services  19  leaks 

On  services 32  frozen 

On  hydrants 5 

On  gates  3 
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SINKING   FUND. 

Deposits  to  this  fund  have  been  made  with  the  City  Treasurer, 
as  follows: 

August  13, 1906,  5  per  cent  required  by  charter.  .$  2,255  57 

August  8,  1907,  5  per  cent  required  by  charter 2,278  10 

December  31,  1906,  surplus  funds     12,418  90 

December  31,  1907,  surplus  funds 10,621  32 

Total  $27,573  89 

HIGH    SERVICE. 

The  consumption  on  the  high  service  as  indicated  by  the  pumping 
records  of  that  station,  was  nearly  15%  million  gallons,  or  about  4 
per  cent,  of  that  of  the  low  service.  Of  this  amount,  about  71  per 
cent  was  measured  to  consumers  through  meters;  5  per  cent,  was  the 
estimated  loss  in  the  motor;  13^  per  cent,  was  used  at  the  motor 
valves;  about  8^  per  cent,  returned  to  the  reservoir  by  way  of  the 
overflow  pipe;   2  per  cent  remains  unaccounted  for. 

About  95^  per  cent,  of  the  pumpage  was  accomplished  by  the 
automatic  machine,  operated  by  down  town  consumption,  and  the  re- 
maining 4^  per  cent  by  the  auxiliary  steam  pump. 

Average  daily  consumption 6,755  cubic  ft 

Average  daily  consumption  per  tap 70  cubic  ft. 

METEB8. 

There  are  now  in  use  3,109  meters,  an  increase  of  126  over  last 
year.  In  size  they  range  from  %  to  3  inches,  and  are  mostly  of  the 
displacement  type,  insuring  actual  and  accurate  measurement  Cur- 
rent meters  are  used  on  elevator  service  only.  Not  a  meter  goes  into 
service  unless  it  has  been  tested  at  our  benches  and  found  to  be 
within  3  per  cent,  of  the  standard.  Consumers  enjoy  the  privilege  of 
seeing  their  meters  tested  and  without  expense  at  any  time. 

Readings  are  taken  and  careful  inspections  made  every  six  weeks, 
or  oftener,  in  order  to  reduce  loss  by  waste  to  a  negligible  minimum. 
All  meters  are  cleaned  and  repaired  every  seven  years,  or  of tener,  if 
necessary.  During  the  year  653  meters  of  various  sizes  were  cleaned 
and  repaired.    All  this  work  was  done  by  our  regular  employees. 

To  render  the  best  possible  service  at  a  reasonable  cost  has  been 
the  principal  aim. 
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Of  the  water  pumped,  about  58  per  cent  has  passed  through  meters, 
about  86  per  ceat.  of  the  reyenue.  Since  no  charge  is  made  for  water 
used  for  fire  purposes  only,  meters  have  not  been  placed  in  fire  serv- 
ices, thus  removing  any  and  all  possibility  of  obstructicm  and  stop- 
page. A  meter  in  a  "by  pass,"  however,  enables  us  to  detect  any 
illegitimate  use  of  water. 

In  conclusion,  I  should  like  to  draw  your  attention  to  a  few  facts: 

First — ^The  apparent  low  cost  of  the  laying  of  six-inch  and  other 
mains  on  the  different  streets,  enunnerated  under  the  head  of  Con- 
struction, is  explained  by  the  fact  that  the  pipe  was  bought  and  paid 
for  in  about  the  year  1903,  and  appears  in  the  report  of  that  year. 

Second — ^We  have  increased  the  size  and  also  lowered  the  main  on 
North  Bend,  caused  by  the  changing  of  the  grade  and  setting  of 
hydrants.  We  have  lowered  thirty-two  services  occasioned  by  the 
freezing  up  of  same. 

Third — You  will  also  notice  under  head  of  Constructi(»i,  hydrants 
and  setting,  $979.  These  hydrants  were  ordered  by  the  Board  of  Alder- 
men to  be  placed  in  1906,  and  should  have  gone  in  that  year. 

Fourth — In  August,  we  employed  Mr.  Cashman,  the  breakwater 
diver,  to  shut  off  the  valve  at  the  end  of  the  intake  (and  also  clean 
the  large  copper  strainer)  that  we  might  test  the  same,  which  was  done 
with  good  satisfaction. 

Fifth — Kindly  notice  under  head  of  'Tumping,  Buildings  and 
Grounds,"  $428.84.  This  work  was  caused  by  the  general  dilapidation 
of  the  roofs,  fence,  car  and  track.  We  have  done  permanent  or  con- 
struction work  to  the  extent  of  $7,087.97.  We  pump  an  average  of 
about  ten  hours  per  day,  including  Sunday.  The  coal  consumption 
and  the  general  efficiency  of  the  boilers  and  pumps  have  been  compared 
with  other  cities  and  have  been  found  to  be  above  the  average. 

Respectfully  submitted, 

J.  FRANK  KIDDER, 

Superintendent 
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SUMMARY  OP  STATISTICS 
For  the  Year  Ending  December  31,  1907, 

IN  FOBM  BECOMMENDED  BT  THE 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION. 


Burlington  City  Water  Works. 
Burlington,  Chittenden  County,  Vermont* 

GENERAL  STATISTICS. 

Population  by  census  of  1900,  18,640. 

Date  of  construction,  1867-8. 

By  whom  owned.  City. 

Source  of  supply,  I^ake  Champlain. 

Mode  of  supply  (whether  gravity  or  pumping),  pumping. 

PUMPING   STATISTICS. 

1.  Builders  of  pumping  machinery,  H.  R.  Worthington. 

2.  Descrlp-    /a.    Kind,  bituminous, 
tion  b.    Brand  of  coal. 

of  .  c.    Average  price  of  coal  per  gross  ton,  delivered,  $3.75. 

fuel  d.    Percentage  of  ash. 

used.  e.    Wood,  price  per  cord,  none  used. 

8.    Coal  consumed  for  the  year,  2,776,500  pounds. 
4.     (Pounds  of  wood  consumed)  -h  3  =  ^quivalent  amount  of  coal. 
4a.  Amount  of  other  fuel  used,  none. 

6.    Total  equivalent  coal  consumed  for  the  year  =  3  -r-  (4),  2,776,500 
pounds. 
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6.  Total  pumpage  for  the  year.  380»986,000  gallons,  with  no  allowance 

for  slip. 

7.  Average  static  head  against  which  pumps  work,  289  feet 

8.  Average  dynamic  head  against  which  pumps  work,  316  feet 

9.  Number  of  gallons  punned  per  pound  of  equivalent  coal    (5), 

137.22  gallons. 

380,986,000   (6)  z  8.34  z  100  z  316   (8) 


10.  Duty  =  2,776.500  (5)  =  36.163,002. 
Cost  of  pumping  figured  on  low  pumping  station  ezpenses,  viz.: 

$8,965.10. 

11.  Per  million  gallons  raised  against  dynamic  head,  into  reservoir, 

$23.53. 

12.  Per  million  gallons  raised  one  foot  (dynamic),  $0,074. 
Ck>st  of  pumping  figured  on  total  maintenance,  $28,234.41. 

FINANCIAL   STATEMENT. 


RECEIPTS. 

BXPBNDITURB8. 

Balance  brought  forward: 

Water  works  maintenance: 

(a)  From  ordinary  (main 

A  A.  Operation  (management 

tenance)    receipts, 

$47,858  62 

and  repairs). 

(b)  Material  and  labor. 

2,668  97 

BB.  Special. 

CC.  Total  maintenance, 
DD.  Interest  on  bonds. 

128,234  41 
7.620  00 

ToUl, 

$50,022  49 

From  water  rates : 

EE.  Payment  of  bonds. 

A.  Fixture  rates, 

$  6,249  08 

FF.  Sinking  fund. 

12.899  42 

B.  Meter  rates, 

41.109  44 

Water  works  construction: 
GG    Extension  of  mftlns. 

C.  Total  from  consumers, 

$47,358  52 

V7Vjr>      XVAlCUBlvU     VI.     lUAIUB. 

HH.  Extension   of  serrlces. 

D.  For  hydrants, 

3.620  00 

II.     Extension  of  meters. 

3.762  48 

E.  Fountains  and  parks, 

103  47 

JJ.    Special. 

F.  For  street  watering. 

1,640  24 

KK.  Total  construction. 

7.092  12 

G.  For  public  buildings. 

1.177  38 

LL.  Unclassified   expenses. 

H.  For  miscellaneous  uses, 

300  00 

MM.  Balance. 

I.    General  appropriation. 

' 

(aa)   Ordinary. 

J.    Total  from  mun.  debts. 

(bb)  Extraordinary. 

K.  From  tax  levy. 
L.  From  bond  Issue. 

ToUl  balance. 

~ 

M.  From  other  sources, 

2.663  97 

N.      Total. 

N.  Total, 
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Disposition  of  balance: — 

O.    Net  cost  of  works  to  date $489,538  71 

P.    Bonded  debt  at  date   188,000  00 

Q.    Value  of  sinking  fund  at  date 27,573  89 

R.    Average  rate  of  interest 4  per  cent 

STATISTICS  OF  CONSUMPTION  OP  WATER. 

1.  Estimated  total  population  at  date 21,000 

2.  Estimated  population  on  lines  of  pipe 20,600 

3.  Estimated  population  supplied   20,500 

4.  Total  consumption  for  the  year 380,986,000 

5.  Passed  through  meters 219,610,215 

6.  Percentage  of  consumption  metered  58  per  cent. 

7.  Average  daily  consumption   1,043,797 

8.  Gallons  per  day  to  each  inhabitant , 50  gallons 

9.  Gallons  per  day  to  each  consumer 51  gallons 

10.    Gallons  per  day  to  each  tap 256  gallons 


STATISTICS   RELATING   TO   DISTRIBUTION   SYSTEM. 


MAINS. 

1.  Kind  of  pipe,  cement  lined, 

cast  iron,  wrought  iron. 

2.  Sizes,  from  4  to  30  inch. 

3.  Extended  959  feet  during  the 

year. 

4.  Discontinued    0    feet    during 

year. 

5.  Total  now  in  use,  40  milee. 

6.  Cost  of  repairs  per  mile,  | — . 

7.  Number  of  leaks  per  mile,  — . 

8.  Lenth   of  pipes   less   than   4 

inches  in  diam.,  4.9  miles. 

9.  Number    of    hydrants    added 

during  the  year  (public  and 
private),  7. 

10.  Number  hydrants  (public  and 

private)  now  in  use,  223. 

11.  Number  of  stop  gates  added 

during  the  year,  4. 

12.  Number  of  stop  gates  now  in 

use,  681. 

13.  Number  of  stop  gates  smaller 

than  4  inch,  75. 

14.  Number  of  blow-ofte,  15. 

15.  Range  of  pressure  on  mains, 

average  70  to  85  pounds. 


SEB  VICES. 

16.  Kind  of  pipe,  galvanized,  cast 

iron  and  lead. 

17.  Sizes,  %  to  6  inches. 

18.  Extended,  2,156  feet. 

19.  Discontinued,  280  feet 

20.  Total  now  in  use,  20.27  miles. 

21.  Number  of  service  taps  added 

during  the  year,  67. 

22.  Number  now  in  use,  3,763. 

23.  Average  length  of  service,  28 

feet 

24.  Average   cost  of  service  for 

the  year,  $12.87. 

25.  Number  of  meters  added,  126. 

26.  Number  now  in  use,  3,109. 

27.  Percentage  of  services  me- 

tered, 89  per  cent 

28.  Percentage  of  receipts   from 

metered   water    (B-r-C),   86 
per  cent. 

29.  Number  of  motors   and   ele 

vators  added,  1. 

30.  Number  now  in  use,  42. 
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